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ABSTRACT 
 
Regular physical activity (PA) is positively associated with a host of physical, psychological and 
social outcomes in youth. Despite this, only one-third of children, and one in ten adolescents 
achieve the recommended 60 minutes of PA per day. Females are significantly less active than 
males and the most precipitous decline in PA is noted in adolescent girls, where PA levels drop 
by as much as 83% as they transition through adolescence. Several systematic reviews have 
provided evidence for the positive and significant association between fundamental movement 
skill competence and engagement in present and future PA. Fundamental movement skills 
(FMS) are basic movement skills that have been described as the building blocks of involvement 
in a wide variety of physical activities. They are typically classified into object control skills 
(e.g., catching and throwing), locomotor skills (e.g., running and jumping) and stability skills 
(e.g., balancing and twisting). Developing proficiency in these skills has important health 
implications for young people, in terms of increased PA, increased cardiorespiratory fitness and 
obesity prevention. Furthermore, FMS competency in childhood is associated with higher levels 
of PA and fitness in adolescence, and FMS competence may serve as a protective measure 
against the decline in PA typically noted in adolescence. 
Despite evidence that proficiency in a range of FMS has important health implications for young 
people, FMS proficiency of many children in Australia, and worldwide, is low. Furthermore, low 
FMS proficiency often persists into adolescence and beyond. In addition, globally, girls exhibit 
especially low levels of object control proficiency, which is of concern as proficiency in object 
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control skills is positively associated with, and predictive of, future PA levels. Therefore, the 
need to target FMS development in girls is paramount. 
Most children are developmentally able to master FMS by the end of Grade 4. Therefore, 
primary school physical education (PE) should provide the ideal environment to assess, teach 
and improve these skills. However, many students, especially girls, pass through primary school 
PE, and the early developmental stages, without mastering the critical threshold of FMS 
necessary for successful participation in PA and the sports-based curriculum typical of high 
school PE. Compounding this, skill deficits in girls often remain unidentified in high school PE 
programs. Subsequently, remediation instruction may be rare, and opportunities for them to 
improve may be limited. It is therefore evident that investigation into an appropriate form of 
FMS assessment, feasible for use by PE teachers, is warranted to enable accurate identification 
of FMS deficiency and proficiency, and subsequently enable more targeted teaching.  
The low FMS competency observed among girls may be partially explained by socio-
environmental factors, but may also reflect a failure of the ‘traditional’ approach to PE, in 
regards to skill improvement. It is largely the actions of the teacher that inhibit or facilitate the 
optimal learning environment, determine whether students’ experiences in PE are positive and 
regulate whether student learning outcomes in PE are met. Importantly, a positive learning 
environment, created by effective teaching, enhances girls’ enjoyment in PE, increases their 
involvement in PA and can improve the development of FMS. Despite the important role PE 
teachers can play in FMS development, research regarding the effectiveness of PE teacher-led 
FMS interventions targeting adolescents is limited, and studies targeting adolescent girls even 
more so. Furthermore, recent research has demonstrated that PE teachers of early-adolescent 
girls have limited knowledge of how to best teach FMS to engage and motivate students and 
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subsequently improve FMS outcomes. Therefore, it is imperative to not only educate the teachers 
about best practice regarding FMS instruction for girls, but also to investigate alternative forms 
of FMS instruction that may be especially conducive for girls to learn and develop FMS in a PE 
context.   
Given the significant influence of PA on an individual’s health, and the comprehensive evidence 
for the positive and significant association between FMS competence and engagement in PA, it 
is crucial to better understand the factors that inhibit and facilitate FMS development among 
youths, particularly those who are at most risk of being physically inactive, such as adolescent 
girls. Systematic evidence has demonstrated the potential to improve FMS in children via school-
based interventions, specifically those utilising a specialist or highly trained PE teacher.  
However, current knowledge on FMS intervention effectiveness in the adolescent population is 
limited, and those targeting early adolescent girls even more so. In light of this, the present thesis 
aimed to: investigate key characteristics of teacher training in effective school-based PA and 
FMS interventions; explore the current approaches to FMS assessment and instruction of early-
adolescent girls; test the feasibility, validity and reliability of a newly developed FMS 
instrument; and promote FMS proficiency in early-adolescent girls by improving the quality of 
assessment and instruction provided to them.  
Firstly, to investigate the type and quantity of teacher training in school-based physical education 
PA and/or FMS interventions, and to identify the role teacher training had on the intervention 
outcome, a systematic review was conducted (Chapter 1: Part B). A systematic search of eight 
electronic databases was conducted. Papers included in the review reported on interventions set 
in school PE classes, were facilitated by school teachers and included quantitative assessments of 
FMS competence and/or PA levels. Of the 39 studies identified, most did not provide adequate 
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details of the teacher training provided for the intervention to trace the link between teacher 
training and student outcomes. Despite this limitation, a few key considerations when designing 
teacher training programs in school-based PE interventions were identified: (i) include a 
‘sustained’ teacher training component (i.e., one day or more); (ii) use a multimodal approach to 
teacher training delivery, with a focus on ongoing consultation and collaboration; (iii) include 
comprehensive intervention content (subject and pedagogy content); (iv) view the measurement 
of teacher satisfaction and fidelity as an essential design element; and (v) report clearly and 
comprehensively on teacher training characteristics. It is clear that teachers are capable of 
making substantial improvements in student outcomes in PA and FMS. What remains unclear, 
due to poor reporting, is the role teacher training is having on these outcomes. The findings of 
this review suggest the teacher training component of school-based PA and/or FMS interventions 
is not only poorly reported, but is also under-studied, and perhaps as a result may be 
undervalued. 
To establish a preliminary understanding of the barriers and facilitators of PE-based FMS 
instruction and assessment of early-adolescent girls, a qualitative descriptive study was 
performed (Chapter 2). The research aimed to examine PE teachers’ perceptions of the 
importance and relevance of teaching FMS to Year 7 girls (first year of high school, 11–13 years 
of age), and the factors influencing effective FMS instruction. Twenty-five participants were 
recruited from a quantitative online survey of Australian high school specialist PE teachers. 
Participants took part in semi-structured individual interviews. An inductive content analysis was 
performed to examine the data collected from the interviews. Two major categories were found 
in the data: (i) Year 7 was perceived to be a critical period to instruct girls in FMS; and (ii) 
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teaching practice (i.e., curriculum interpretation, pedagogy, assessment, competence, quality of 
teacher training) was perceived to be suboptimal for effective FMS instruction.  
As assessment was identified (in Chapter 2) as a major barrier to effective FMS teaching of 
early-adolescent girls, a newly developed FMS assessment tool, the Canadian Agility and 
Movement Skill Assessment (CAMSA), was investigated. To determine whether the CAMSA 
was an appropriate FMS assessment for use by teachers of Year 7 girls in an Australian school-
based PE context, a feasibility study was performed (Chapter 3). Eighteen teachers and their 
respective Year 7 classes, participated in the study. Teachers’ perceptions and experiences 
around the feasibility of the CAMSA course – as reported in teacher surveys, recorded during 
direct observations of the class, and discussed in focus group interviews with teachers – were 
investigated. The data was analysed in regards to seven feasibility components (i.e., demand, 
acceptability, implementation, practicality, adaption, integration and expansion). The CAMSA 
was shown to be a feasible test of FMS proficiency in girls’ early high school PE. However, 
some issues arose regarding integration of the assessment data into teaching practice. These 
considerations were used to improve the design, application and training around the use of the 
CAMSA within the school-based intervention (Chapter 5). 
As the CAMSA was identified (in Chapter 3) as being a feasible FMS assessment for use by 
teachers in a school setting, the next step was to compare the test-retest reliability and concurrent 
validity of the CAMSA against a commonly used FMS assessment instrument, the Victorian FMS 
Assessment (Chapter 4). A convenience sample of Year 7 girls (n = 34, mean age 12.6 years) from 
an independent girls’ school in Melbourne, Australia, participated in the study. The girls were 
tested on each assessment instrument and then retested seven days later. Both instruments were 
found to be reliable and valid. However, compared with the Victorian FMS instrument, the 
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CAMSA achieved both process and product assessment, took less time to administer and had 
higher authenticity; therefore, the CAMSA may be an attractive alternative to more traditional 
forms of FMS assessment for early-adolescent girls in school settings.  
To address the gaps identified in the literature in regards to teacher-led FMS interventions 
targeting early-adolescent girls, a pilot cluster randomised controlled trial (RCT) was designed, 
developed, delivered and evaluated (Chapter 5). The pilot cluster RCT was framed by the 
interrelated, systematic and methodological research conducted in chapters 1 to 4 of this thesis. 
The aim was to: (i) evaluate the effectiveness of an intervention on FMS proficiency in early-
adolescent girls, and (ii) to report on the process evaluation of the intervention. Four all-girls 
schools were recruited and randomised at the school level into intervention or control groups. 
The project included a comprehensive teacher training program, followed by teacher-led delivery 
of a 12-week FMS intervention focusing on authentic FMS assessment (i.e., CAMSA) in 
conjunction with a student-centred approach to teaching FMS (i.e., SAAFE teaching principles). 
In total, 190 Year 7 girls (mean age 12.47±0.34) and eight specialist PE teachers participated in 
the study. Students’ FMS were assessed at two time points: pre-intervention (i.e., baseline) and 
post-intervention (i.e., in week 12). Six FMS were assessed using the Victorian FMS 
Assessment. Process evaluation data were collected via recruitment and retention records, 
teacher program satisfaction survey responses, early- and post-intervention teacher confidence 
questionnaires, and fidelity checks via direct observation. The impact of the intervention on 
student skill was assessed using mixed models with post-test skill (i.e., locomotor, object control 
and total skill) as the outcome variable, adjusting for baseline skill, intervention and control 
status, and relevant covariates, as well as accounting for clustering at the school and class level. 
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The intervention resulted in significant improvements and large effect sizes in locomotor skills, 
object control skills and total skill competency in the intervention group.  
The findings of this thesis demonstrate the crucial role that schools, PE and, importantly, 
teachers can play in improving the FMS proficiency of early-adolescent girls. Teachers 
perceived Year 7 to be a critical period to instruct girls in FMS, yet they felt their teaching 
practice was suboptimal. A commonly expressed barrier to effective FMS teaching was the lack 
of practical and authentic FMS assessment tools. Subsequently, the CAMSA was evaluated as a 
feasible, valid and reliable FMS assessment tool for use by Year 7 PE teachers, and thus was 
viewed as an attractive FMS assessment tool. The CAMSA, when utilised in a pilot cluster RCT 
in conjunction with a student-centred approach to teaching, yielded significant enhancement of 
FMS competency. In addition, the intervention had a positive effect on teachers’ perceptions of 
and confidence in FMS assessment and instruction. Most previous interventions to improve FMS 
mastery have targeted children, not adolescents, and have been facilitated by a researcher rather 
than a school teacher. Therefore, the findings of this cluster RCT represent a substantial 
contribution to knowledge in the field.  
The thesis findings clearly demonstrate that if the provisions of instruction and assessment are 
appropriate, there is capacity for skill improvement in early-adolescent girls. Therefore, 
developing a comprehensive understanding of and response to adolescent girls’ FMS learning 
needs achieves the best possible learning environment to attain PE learning outcomes. 
Accordingly, the findings of this thesis have important implications for teacher education and 
professional practice, and provide a promising approach for FMS promotion for school students. 
Ultimately, any improvement in FMS competency, especially for low-skilled girls, may expand 
potential enjoyment and thus lifelong participation in a wider array of physical activities. 
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THESIS OVERVIEW AND AUTHOR 
CONTRIBUTION 
 
THESIS OVERVIEW AND STRUCTURE 
This thesis by publication is presented as a collection of five primary and four secondary peer-
reviewed publications. The primary publications are presented as complete manuscripts, and 
appear as they were published or reviewed. The primary publications are bookended by 
contextual chapters to provide overall structure. The thesis comprises: 
1. An overall abstract including a summary of findings from each chapter. 
2. An overview of the thesis and author contribution.  
3. Six chapters, including: 
 A review of the literature (Chapter 1), which includes Paper 1 
 Papers 2 to 5 (Chapter 2 to Chapter 5) presenting the results of the four inter-related 
school-based studies 
 A discussion and summary of all findings (Chapter 6) 
Four secondary papers have been included as appendices to this PhD. These four papers directly 
relate to the content and context of this thesis, and provide a further contribution to the literature 
in this area of research.  
The thesis chapters are as follows:  
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Chapter 1: Literature review 
Part A of the literature review provides a critique and synthesis of the existing literature 
pertaining to the development of FMS in girls. The rationale for promoting FMS is discussed, 
highlighting the importance of skill development for girls. Strategies for skill improvement are 
discussed as well as the limitations of current practices. 
Part B of the literature review is Paper 1, entitled: “Characteristics of teacher training in school-
based physical education interventions to improve fundamental movement skills and/or physical 
activity: a systematic review”. In combination with Part A of the chapter, this systematic review 
highlights that although teachers are capable of making substantial improvements in student PA 
and FMS outcomes, the teacher training component of school-based PA and/or FMS 
interventions is often under-reported and under-studied, which indicates that the value of teacher 
training is not widely understood. The key recommendations from this review provided the 
background, rationale and framework for the teacher training component of the RCT presented in 
Paper 5 (Chapter 5).  
The systematic review has been published as: 
Lander, N., Eather, N., Morgan, P., Salmon, J., & Barnett, L.M. (2016). Characteristics of 
teacher training in school-based physical education interventions to improve fundamental 
movement skills and/or physical activity: a systematic review. Sports Medicine, 47(1), 
135-16. doi:10.1007/s40279-016-0561-6. 
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Chapter 2 
Paper 2 is a qualitative descriptive study entitled: “Physical education teachers’ perspectives and 
experiences with instruction and assessment of fundamental movement skills of early adolescent 
girls”. This study was conducted as formative research and investigated the current practices and 
perceptions of Year 7 PE teachers regarding FMS assessment and instruction. The findings of 
this study provided research direction, in order to improve the provisions of FMS teaching to 
early-adolescent girls. 
This paper has been published as:  
Lander, N., Morgan, P.J., Salmon, J., Brown, H., Telford. A., & Barnett, L.M. (2016). Physical 
education teachers’ perspectives and experiences when teaching FMS to early adolescent 
girls. Journal of Teaching in Physical Education. doi:10.1123/jtpe.2015-0201 
Chapter 3 
Paper 3 is a feasibility study entitled: “Teachers’ perceptions of a fundamental movement skill 
assessment battery in a school setting”. One of the major barriers to the effective teaching of 
FMS to Year 7 girls, as identified in Paper 2 (Chapter 2), was the lack of available and practical 
assessment tools for use by teachers in school PE. This research investigated whether the newly 
developed Canadian Agility and Movement Skill Assessment (CAMSA) was a feasible and 
practical assessment instrument for use by Australian PE teachers.  
This paper has been published as: 
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Lander, N., Morgan, P.J., Salmon, J., & Barnett, L.M. (2015). Teachers’ perceptions of a 
fundamental movement skill assessment battery in a school setting. Journal of 
Measurement in Physical Education and Exercise Science, 1-13. 
doi:10.1080/1091367X.2015.1095758 
Chapter 4 
Paper 4 is a validity and reliability study entitled: “The validity and reliability of an authentic 
motor skill assessment tool for early adolescent girls in an Australian school setting”. Given the 
CAMSA was shown to be a feasible FMS assessment instrument (Paper 3), this study aimed to 
compare the test-retest reliability and concurrent validity of the CAMSA with a commonly used 
FMS assessment instrument, the Victorian FMS Assessment (Department of Education Victoria, 
1996), developed for use by teachers in a PE setting.  
This paper has been accepted as: 
Lander, N., Morgan, P., Salmon, J., Logan, S.W., & Barnett, L.M. (2016). The validity and 
reliability of an authentic motor skill assessment tool for early adolescent girls in an 
Australian school setting. Journal of Sports Science and Medicine. (Under review)  
Chapter 5 
Paper 5 is entitled: “Improving early-adolescent girls’ fundamental movement skill proficiency: 
a pilot cluster randomised controlled trial”. As the previous studies identified teacher training to 
be a crucial element of FMS interventions, and the CAMSA as a feasible, valid and reliable FMS 
assessment tool, the next step was to trial it in a real setting. Therefore, this pilot study evaluated 
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the effectiveness of a teacher training program, followed by a 12-week teacher-led PE 
intervention on FMS proficiency of students and teacher competence.  
This manuscript is in preparation for submission as: 
Lander, N., Morgan, P.J., Salmon, J., & Barnett, L.M. (2016). Improving early-adolescent girls’ 
fundamental movement skill proficiency: a pilot clustered randomized controlled trial. 
Medicine and Science in Sport and Exercise. 
Chapter 6: Critical discussion 
This chapter provides a synthesis of the key results of each of the studies and an overview of the 
thesis findings. The significance and limitations of the study are presented, including the 
implications for professional practice, pre-service education and teacher training in schools, as 
well as recommendations for future research.  
AUTHOR CONTIBUTION 
An outline of the contribution that I, Natalie Lander, made to the program is presented below. 
Program design, development and delivery 
I was responsible for all stages of design, development and delivery for each of the five studies. 
This involved designing all program components, including: individual and collective program 
proposals, research questions and aims; outcome measures and data collection instruments and 
procedures; program schedules and procedures; and program session plans, resources and 
presentations. This also included the progressive evolution, iterations and improvements of the 
RCT (Paper 5) in accordance with the findings of the four formative research studies (papers 1–
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4) of this thesis. I was also responsible for designing and delivering all aspects of the 
professional development/teacher training for all four school-based studies. Of particular note, I 
was responsible for the design, development, delivery and ongoing evaluation of the professional 
development/teacher training in Chapter 5 (Paper 5), which was a central intervention feature of 
the RCT. 
Ethics approval 
I was responsible for gaining ethics approval from Deakin University Human Ethics Advisory 
Group (HEAG), Department Education and Training (DET) and the Catholic Education Office 
(CEO), for each of the four school-based research studies in this thesis. This included: 
developing a study proposal and justification; completing all ethics application forms; 
developing advertisements, information brochures and consent documents for principals, 
teachers and parents/guardians; developing assessment protocols and score sheets for each of the 
outcome measures; developing surveys, questionnaires, interview guides and observation 
checklists for student and teacher data collection; training all research assistants in the ethical 
requirements outlined by Deakin University, DET and CEO; and completing all school and 
organisation reports as required by Deakin University, DET and CEO. 
Measurement of study outcomes, data collection and data entry 
In consultation with my supervisors, appropriate outcome measures and methods were chosen 
for each of the five studies. For the systematic review, I was responsible for identifying and 
screening relevant articles, assessing articles for eligibility, assessing the risk of bias of each 
study, checking extracted data for accuracy, writing up all sections of the paper and amending 
the paper at all stages of publication review. For the four school-based studies, I was responsible 
for administering, collecting and entering all data. I was responsible for training 10 research 
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assistants who helped with student management and administration, data collection and video 
filming and analysis of footage. I was also responsible for training one research assistant in 
coding video data, which included inter-rater reliability processes.  
Analysis of data 
After determining the methods of statistical analysis in consultation with my supervisors and the 
Deakin University faculty statistician, I completed all analyses using the SPSS statistical 
software package, and interpreted and presented the data in text, table or figure format. 
Acquiring funding 
I was responsible for applying for grants related to this PhD research. I successfully gained 
grants from the Sports Medicine Australia Research Foundation (SMA), North American Society 
for the Psychology of Sport and Physical Activity (NASPSPA) and Deakin University, School of 
Health and Social Development, Higher Degrees by Research. 
Presentation of results and conferences 
I was responsible for presenting the results of each of the five studies within this thesis at several 
conferences, both national and international, and also in the University Three Minute Thesis 
competition. 
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 CHAPTER 1: PART A – LITERATURE REVIEW 
This chapter provides a critique and synthesis of the existing literature pertaining to the 
development of FMS in girls. The rationale for promoting FMS is discussed, highlighting the 
importance of skill development for girls. Strategies for skill improvement are discussed as well 
as the limitations of current practices.  
Table 1: Structure of Chapter 1: Part A 
1.1 The importance of 
physical activity 
 
1.1.1 Physical activity and health 
1.1.2 Prevalence of physical activity 
1.1.3 Correlates of physical activity  
1.2 Fundamental Movement 
Skills (FMS) 
 
1.2.1 FMS and health 
1.2.2 Theories of FMS development 
1.2.3 Prevalence of FMS  
1.2.4 Correlates of FMS  
1.3 Improving FMS through 
school-based programs 
 
1.3.1 The importance of school-based interventions to improve PA 
1.3.2 School-based interventions have the potential to improve FMS 
proficiency 
1.3.3 School-based interventions targeting girls’ PA and FMS  
1.3.4 Barriers affecting the effectiveness of school-based FMS intervention 
1.4 The role of PE in the 
development of FMS 
competence 
1.4.1 The impact of PE programs  
1.4.2 PE programs and the development of FMS 
1.4.3 Barriers to delivery of effective PE curriculums 
1.4.4 Barriers to effective delivery of PE to girls  
1.5 Effective teaching in PE 
 
1.5.1 The importance of effective teaching in achieving learning objectives 
1.5.2. Pillars of effective teaching  
1.6 The importance of 
assessment ‘for’ learning  
 
1.6.1 The importance of assessment for effective teaching  
1.6.2 Using assessment to improve learning outcomes among girls 
1.6.3 Assessment classifications 
1.6.4 FMS assessment classifications 
1.6.5 FMS assessment tools 
1.6.6 Barriers to effective FMS assessment 
1.6.7 An alternative approach to FMS assessment: the CAMSA  
1.7 Summary of the pillars 
of effective teaching  
 
1.8 Improving the 
effectiveness of teaching in 
PE via teacher training  
1.8.1 PE Teacher pre-service training 
1.8.2 PE Teacher professional development  
 
1.9 Chapter summary 
 
 
1.10 Thesis aims  
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1.1 THE IMPORTANCE OF PHYSICAL ACTIVITY 
1.1.1 Physical activity and health 
Physical activity (PA) is defined as bodily movement produced by the contraction of skeletal 
muscle that substantially increases energy expenditure (Caspersen et al., 1985; Okely et al., 
2012). The importance of regular PA lies in the widely acknowledged physical, psychological 
and social benefits from participation (Eisenmann et al., 2005; Janssen & LeBlanc, 2010; Okely 
et al., 2013; Yang et al., 2007). Regular PA plays a role in the prevention of cardiovascular 
disease, hypertension, stroke, type 2 diabetes (Lee et al., 2016), colon cancer, breast cancer (Kyu 
et al., 2016; Warburton, Nicol, & Bredin, 2006), osteoporosis and arthritis (Bauman, 2004; 
Weeks & Beck, 2010). PA is associated with more favourable serum lipids and lipid protein 
levels, improved cardiorespiratory fitness, bone health, functional health and cognitive function, 
and is inversely associated with obesity (Healy et al., 2008; Lee et al., 2016; Reiner, Niermann, 
Jekauc, & Woll, 2013). In addition to the many physical benefits, PA can have positive effects 
on psychological health including decreased anxiety levels, stress and depression, and increased 
self-esteem, cognitive functioning and social skills (Biddle & Mutrie, 2007; Warburton, 
Charleswoth, Ivey, Nettleford, & Bredin, 2010).  
The physical and psychological health benefits of PA seen in adults have also been established in 
youth (7–17 years). Attaining adequate levels of physical activity assists young people to 
develop healthy musculoskeletal tissues, a healthy cardiovascular system and neuromuscular 
awareness (i.e., coordination and movement control), and maintain a healthy body weight 
(Janssen & LeBlanc, 2010; Strong et al., 2005). PA has also been associated with psychological 
benefits in young people. For instance, regular PA is associated with higher self-concept, self-
 10 
 
esteem and confidence, improved concentration and academic performance, and decreased 
anxiety and depression (World Health Organization, 2010). Participation in PA can also assist in 
the social development of young people by providing opportunities for self-expression, building 
self-confidence, social interaction and integration. It has also been suggested that physically 
active young people more readily adopt other healthy behaviours (e.g., avoidance of tobacco, 
alcohol and drugs), demonstrate higher academic performance at school (World Health 
Organization, 2010) and display reduced levels of antisocial behaviour, including aggressive and 
disruptive actions (Howie & Pate, 2012; Jansen et al., 2011; Knox et al., 2012; Strong et al., 
2005). 
Conversely, physical inactivity is defined as an activity level insufficient to meet present 
recommendations (Rockhill, Newman, & Weinberg, 1998). Physical inactivity is the fourth 
leading cause of death due to non-communicable disease worldwide, contributing to 6–10% of 
deaths globally, including approximately 10% of breast cancers, 10% of colon cancers, 7% of 
type 2 diabetes and 30% of ischemic heart disease (Andersen, Mota, & Di Pietro, 2016; Blair, 
2009; Lee et al., 2012). In 2008, inactivity was responsible for 9% of premature mortality, or 
more than 5·3 million of the 57 million deaths in 2008 (World Health Organization, 2011). In 
Australia, physical inactivity is the second greatest contributor, behind tobacco smoking, to 
cancer (Australian Bureau of Statistics, 2013; Okely et al., 2012). However, a recent systematic 
review identified that adults who engaged in high levels of moderate intensity physical activity 
(i.e., about 60–75 min per day) had a reduced risk of premature death generally associated with 
inactivity (Ekelund et al., 2016), which provides further evidence for the benefits and importance 
of adequate physical activity. 
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1.1.2 Prevalence of physical activity  
To attain the health benefits of physical activity, children and youth aged 5–17 years should 
accumulate at least 60 minutes of moderate to vigorous physical activity (MVPA) per day 
(World Health Organization, 2010). There has been some contention regarding the application of 
intensity-related accelerometer cut points for children and adolescents (Trost, Loprinzi, Moore, 
& Pfeiffer, 2011). For the purpose of this thesis, MVPA is defined as activity equivalent to ≥3 
METS (e.g., brisk walking pace) (Okely et al., 2012). Despite the known benefits of regular PA, 
many children do not meet the minimum daily recommendation (Australian Bureau of Statistics, 
2014b; Lee et al., 2012; Oja & Titze, 2011). The Australian Health Survey 2011–12 indicates 
that only one-third of children (5–12 years old) meet the recommended daily MVPA (Australian 
Bureau of Statistics, 2014a). In addition to inadequate levels in children, PA participation further 
declines as children approach adolescence (~13–17 years), and drops dramatically during 
adolescence (Belton et al., 2014; Janz, Dawson, & Mahoney, 2000; Nader et al., 2008; Sallis et 
al., 2008; Telama et al., 2005). Indeed, only one in ten Australian adolescents achieves the 
recommended 60 minutes of MVPA per day (Australian Bureau of Statistics, 2014a).  
Not only are many adolescents not meeting recommended PA levels, but a significant sex 
difference is also apparent (Camacho-Miñano et al., 2011). Globally, females are significantly 
less active than males (Biddle et al., 2005; Kimm et al., 2000; Nader et al., 2008). A recent 
Australian study demonstrated that early-adolescent girls (~10–12 years old) were 19% less 
active than boys of the same age (Telford, Telford, Olive, Cochrane, & Davey, 2016). 
Furthermore, activity declines more precipitously among girls during adolescence (Kimm et al., 
2000; Nader, Bradley, Houts, McRitchie, & O’Brien, 2008; Sallis, Prochaska, & Taylor, 2000). 
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As girls enter adolescence, they tend to engage in less physical activity than they did in late 
childhood (Beech et al., 2003; Kimm et al., 2002). As early as 10 years of age, girls begin to 
become less active, whereby their activity levels drop by as much as 83% as they transition 
through adolescence (Kimm et al., 2002; Wolf et al., 1993). The increasing prevalence of 
physical inactivity found in early-adolescent and adolescent girls poses serious current and future 
health risks (Robbins, Gretebeck, Kazanis, & Pender, 2006). 
1.1.3 Correlates of physical activity  
The factors influencing PA behaviour are complex. Research suggests that, collectively, the 
social, physical and policy environments impact on the likelihood of individuals participating in 
PA (Sallis, Prochaska, & Taylor, 2000). Theoretical models are often employed to provide a 
framework for understanding the factors that enable or inhibit PA participation. Specifically, the 
models help identify factors related to PA behaviour in at-risk populations (Robbins et al., 2006), 
thus enabling evidence-based planning of interventions targeting these populations (Bauman et 
al., 2012). The ‘socio-ecological’ model is one theoretical model that explains the complexity 
and multifaceted nature of factors influencing PA levels. This model was framed and refined 
using the work of a number of prominent researchers, but was predominantly influenced by 
Bronfenbrenner’s (1979, 1994) ecological systems theory, which focuses on the relationship 
between the individual and the environment, and in which behavioural influences occur as a 
series of layers, the innermost level representing the individual expanding to broader levels of 
environmental and policy influence (Bronfenbrenner, 1994).  
The socio-ecological model is made up of five levels of influence on PA behaviour: (1) the 
individual (i.e., knowledge, skills); (2) interpersonal or social environment (i.e., family, friends); 
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(3) the organisation (i.e., school, work); (4) the community or physical environment (i.e., 
facilities, spaces); and (5) public policy (i.e., national and local laws) (Figure 1). There has been 
substantial research into correlates (factors associated with activity) or determinants (those with a 
causal relationship) of physical activity at an individual level (Sallis, Prochaska, & Taylor, 
2000). This level includes personal factors that increase or decrease the likelihood of an 
individual being physically active, including an individual’s knowledge, attitudes, behaviours, 
beliefs, perceived barriers, motivation, enjoyment, skills (including fundamental movement skills 
and sport-specific skills), abilities, disabilities or injuries, age, sex, level of education, 
socioeconomic status and self-efficacy (Bronfenbrenner, 1979).  
 
Figure 1: Socio-ecological influences on physical activity behaviour. Source: Modified from McLeroy, 
Steckler, & Bibeau (1988).  
Furthermore, the individual correlates associated with PA in youth have been further classified 
into three categories: (1) physiological or demographic (e.g., sex, age, ethnicity, motor skill 
proficiency, body mass index, parental education and socioeconomic status); (2) psychological 
(e.g., attitude, self-efficacy, perceived barriers, self-perception, enjoyment and motivation); and 
Public Policy
(National and local laws)
Physical Environment
(Green space, transport, urban design, facilities)
Social Environment
(Equality, social cohesion, culture, income, social 
support)
Individual Determinants 
(Sex, age, skills, motivation)
Physical 
Activity
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(3) behavioural (e.g., smoking, sedentary time, PE and sports) (Biddle & Mutrie, 2007; Biddle et 
al., 2005; Van Der Horst, Paw, Twisk, & Van Mechelen, 2007). Some of these individual 
correlates are non-modifiable, but others can be changed. The non-modifiable variables (e.g., 
sex, age and ethnicity) identify at-risk or inactive subgroups that should be targeted for 
interventions (e.g., sex: female). The modifiable variables (e.g., low level of motor skill) may be 
considered avenues for intervention within these target groups (Bauman et al., 2012; Sallis, 
Prochaska, & Taylor, 2000). As research has shown that there is a clear decline in PA among 
girls from early adolescence, adolescent girls have been identified as a key target population for 
PA behaviour change (Camacho-Miñano et al., 2011; Pearson, Braithwaite, & Biddle, 2015; 
Sallis et al., 2000). Furthermore, a recent study has demonstrated that PA in girls is less 
favourably influenced than boys by several socio-ecological factors at the individual, family, 
school and environmental levels (Telford et al., 2016). As many of these factors are potentially 
modifiable, the gap in PA between boys and girls may potentially be reduced via targeted 
behaviour change interventions (Biddle, Whitehead, O Donovan, & Nevill, 2005). 
1.2 FUNDAMENTAL MOVEMENT SKILLS 
1.2.1 Fundamental movement skills and health 
At the individual level, one modifiable correlate of PA among young people is their motor skill 
capacity, specifically fundamental movement skill proficiency (Wrotniak, Epstein, Dorn, Jones, 
& Kondilis, 2006). Fundamental movement skills (FMS) – also referred to as ‘motor skills’, 
‘fundamental motor skills’ or ‘gross motor skills’ – have been described as the basic building 
blocks of PA, and are typically classified into object control skills (e.g., catching, throwing, 
kicking and striking), locomotor skills (e.g., running, hopping, leaping and jumping) and stability 
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skills (e.g., balancing and twisting) (Gallahue et al., 2011). Developing proficiency in these skills 
has important health implications for young people (Robinson et al., 2015). 
A systematic review of 21 studies in children found strong positive associations between FMS 
competency, time spent being physically active and cardio-respiratory fitness, and an inverse 
association between FMS proficiency and weight (Lubans et al., 2010). More recent reviews 
have confirmed a positive correlation between FMS competence and organised PA (Holfelder & 
Schott, 2014) and fitness (Cattuzzo et al., 2016). In further support of the correlation between 
FMS competence and PA, 12 out of 23 studies found an association between motor competence 
and PA (Holfelder & Schott, 2014), and of 13 studies specifically examining FMS competence, 
12 detected a positive association with PA (Lubans, Morgan, Cliff, Barnett, & Okley, 2010).  
With a broader repertoire of FMS, children have a greater chance of finding physical activities 
that they do well and subsequently enjoy, which maximises PA participation (Cohen, Morgan, 
Plotnikoff, Callister, & Lubans, 2014; Logan, Webster, Robinson, Getchell, & Pfieffer, 2015; 
Wrotniak et al., 2006). Furthermore, there is evidence that FMS competence is important 
throughout life (Stodden et al., 2008). For example, higher FMS competence reduces the decline 
in PA typically noted throughout late childhood into adolescence (Lopes, Rodrigues, et al., 
2011), and FMS competency in childhood is associated with higher levels of PA and fitness in 
adolescence (Barnett et al., 2008; Barnett et al., 2009). Conversely, children with low FMS 
competence have exhibited increased body mass index over time (D’Hondt, Deforche, De 
Bourdeaudhuij, & Lenoir, 2009; Lopes, Stodden, Bianchi, Maia, & Rodrigues, 2011).  
FMS proficiency is also an important contributor to prowess in sport. Mastery of the basic 
elements of movement is required to perform the more complex movement sequences executed 
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in sport. FMS can be fine-tuned for specialised application in specific sports – for example, 
throwing ability is transferable between cricket, baseball, volleyball and tennis (Gallahue et al., 
2011; Langendorfer, Roberton, & Stodden, 2011) (Figure 2) – thereby providing more prospects 
for successful participation in sport and expanding opportunities to be physically active. 
 
Figure 2: Relationship between fundamental movement skills and sport-specific skills using the overhand 
throw as an example. Source: The Australian Council for Health, Physical Education and Recreation 
(ACHPER), Victorian Branch (2008).  
1.2.2 Models of FMS development 
There are a number of models that attempt to explain the development of FMS proficiency. The 
‘proficiency barrier’ theory introduced by Seefeldt (1980) provides one explanation for how 
FMS proficiency may influence PA levels, suggesting that there is a critical ‘threshold’ of FMS 
competence above which children will be able to apply FMS in a range of sports, games and 
other physical activities. If children do not attain sufficient FMS competence to surpass this 
hypothetical ‘threshold’, they will be less successful in their FMS performance, less willing to 
participate in games, sports and PA, and ultimately be at a higher risk of dropping out of PA. 
Gallahue (1982) proposes a similar tiered model of motor development comprising initial, 
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elementary and mature phases of development, whereby the success achieved at any phase (not 
including the initial phase) and progress to the next is dependent, at least in part, on the level of 
proficiency attained in the previous phase. Similarly, Clarke and Metcalfe (2002) propose the 
‘mountain of motor development’ model (Figure 3), whereby FMS form the base of the 
mountain, and as such are the precursors or foundation onto which more context-specific and 
skilful movement can be built. Clarke & Metcalfe (2002) also acknowledge that individuals may 
follow different ‘developmental trajectories’ while climbing the motor development mountain, 
influenced by different individual and environmental constraints.  
 
 
 
 
 
 
 
 
 
Figure 3: Mountain of Motor Development. Source: Clarke & Metcalfe (2002). 
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Newell (1985) and Stodden et al. (2008) also emphasise that skills do not develop instinctively, 
nor consistently, but result from external factors (e.g., instruction, practice) influencing the 
child’s development. Newell (1986) proposes the ‘constraints’ model, explaining that FMS do 
not naturally ‘emerge’ during early childhood; rather, they are the result of many cooperating 
subsystems, namely, ‘the task’, ‘the learner’ and ‘the environment’, all of which are dynamic in 
nature. The resulting FMS performance is therefore a product of the interaction within and 
between the dynamic, cooperating subsystems a child possesses (Newell, 1986). Similarly, 
Stodden et al. (2008) suggest that there are four interrelated, dynamic and reciprocal factors 
associated with FMS competence and PA, namely, motor competence, perceived motor skill 
competence, health-related fitness and PA. Stodden et al. (2008) propose that in early childhood 
PA may drive the development of FMS, whereas in middle to late childhood an increased 
repertoire of FMS offers more opportunity for successful engagement in PA, games and sports. 
Thus, higher FMS competence results in a ‘positive spiral of engagement’, that is, the more 
skilled child will self-select into higher levels of PA, further refining their skill. The reciprocal 
relationship between FMS competence and PA is seen to strengthen over time (Stodden et al., 
2008). Conversely, a child with less FMS competence will engage in lower levels of PA, and 
experience a negative spiral of disengagement (Figure 4).  
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Figure 4: The relationship between motor skill competence and physical activity. Source: Stodden et al. 
(2008).  
1.2.3 Prevalence of FMS  
There is a worldwide trend of low FMS proficiency in children, which includes Belgium (Bardid 
et al., 2015), Brazil (Spessato et al., 2013) and the United States (Logan et al., 2014). Similarly, 
in Australia the prevalence of FMS mastery among children is lower than expected (Booth et al., 
2006; Hardy, King, Cosgrove, & Bauman, 2010; Hardy et al., 2013; Pill & Priest, 2009). It has 
been suggested that children have the developmental potential to master most FMS by the age of 
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six (Gallahue & Ozmun, 2006) and should have developed mastery (i.e., all skill components 
observed) of all FMS by 10 years of age (Booth et al., 1999; Hardy et al., 2010). However, in 
Australia the prevalence of Year 6 students (11-12 years) with FMS mastery is less than 50% for 
the sprint run (46%), vertical jump (43%), the kick (40%) and the overhand throw (40%) (Hardy 
et al., 2010, 2013). It has also been identified that low skill levels persist into late childhood and 
even adolescence. In a recent Irish study, only 11% of adolescents demonstrated mastery or near 
mastery of nine FMS tested (O’Brien, Belton & Issartel, 2015). Similarly, in an Australian study 
less than 50% of the 9–15 year olds tested exhibited FMS mastery (Hardy et al., 2013).  
1.2.4 Correlates of FMS  
As with PA, to design effective FMS interventions we need to understand which correlates of 
FMS are most important and/or modifiable and which population groups are most at risk of low 
skill (Barnett et al., 2016; Bauman et al., 2012). A recent review identified consistently positive 
correlates of children’s motor competence including high socioeconomic background, increasing 
age (i.e., older children are generally more proficient than younger), sex (i.e., males are generally 
more proficient than females) and healthy weight status (Barnett et al., 2016). Accordingly, FMS 
interventions would be well positioned to target one or more of these at-risk subgroups for low 
skill.  
Numerous researchers have highlighted a significant difference between the sexes in FMS 
proficiency (Barnett et al., 2016; Booth et al., 2006; Ehl, Roberton & Langendorfer, 2005; Hardy 
et al., 2010; Hardy et al., 2013; Raudsepp & Pall, 2006). Boys are consistently found to be better 
than girls at object control skills, such as throwing, kicking or catching (Barnett et al., 2010, 
2016; Wrotniak et al., 2006). This gender gap has been detected over several decades of FMS 
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research, using both product and process measures to evaluate FMS performance (Barnett et al., 
2016; Ehl, Roberton & Langendorfer, 2005; Gabbard, 2008; Halverson & Roberton, 1979; 
Halverson, 1982; Roberton, 1978; Looves & Butterfield, 1995; Roberton & Langerndorfer, 
1980; Thomas & French, 1983). Using product measures (discussed further below in section 
1.6.4), biology or physiology (e.g., stature, size and strength) may influence performance 
outcome (e.g., distance or velocity a ball is thrown) (Thomas & French, 1983), thus providing 
some explanation as to why generally stronger and bigger males may outperform females. 
However, when undertaking process-based assessment of FMS (discussed further below in 
section 1.6.4) (i.e., looking at the developmental sequencing or descriptions of the quality of the 
performance), strength and stature becomes less important. Yet, there is conclusive evidence that 
girls are substantially behind boys in developmental rates when performing object control skills 
(Roberton, 1978; Roberton & Halverson, 1982). This is of particular concern as proficiency in 
object control skills is positively associated with and predictive of current and future PA levels 
(Barnett et al., 2008). Compared with girls, boys often receive more encouragement, support and 
opportunity to participate in PA and sport at home, at school and in the broader community 
(Barnett et al., 2016). Thus, girls are given less chance to enhance and refine their FMS 
competence, which may contribute to the observed gap between girls and boys in skill 
proficiency (Barnett et al., 2016).  
Furthermore, as stated, levels of PA diminish rapidly in girls as they enter adolescence, possibly 
in part due to their low FMS proficiency (De Milander, 2011). Indeed, physically active girls 
have higher FMS proficiency than their non-active counterparts (Bouffard, Watkinson, 
Thompson, Cavsgrove, & Romanow, 1996; De Milander, 2011; Wrotniak et al., 2006). As 
Stodden et al. (2008) describe, there is a reciprocal benefit between FMS and PA – skilled people 
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are likely to be more active than their less skilled counterparts, and it is through regular 
involvement in PA that FMS are learnt and further refined. Thus, the problem compounds over 
time, with less active girls falling further and further behind their more active peers, and even 
more behind their active male counterparts (Stodden et al., 2008). 
1.3 IMPROVING FMS THROUGH SCHOOL-BASED PROGRAMS 
 
Motor development theorists suggest that while children may acquire rudimentary levels of FMS 
through exploration and play, they will develop their FMS potential more fully as a result of 
optimal environmental influences (Clarke & Metcalfe, 2002; Newell, 1986). Specifically, FMS 
mastery is more likely when children receive specific instruction, immediate feedback and 
adequate practice in an optimal learning environment (Ehl et al., 2005; Morgan et al., 2013; 
Rink, 2006; Valentini & Rudisill, 2004). However, the low prevalence of FMS mastery in 
children from Australia and worldwide, and the particularly low levels of girls’ object control 
skills, suggests that the current FMS programs may be ineffective, the provision of instruction 
largely inadequate, and the environmental conditions suboptimal for skill learning. Therefore, 
there may be great potential, and need, to improve FMS via tailored and targeted FMS 
intervention programs (Morgan et al., 2013; van Beurden et al., 2003), especially for early-
adolescent girls, a well-identified at-risk demographic for low FMS competence.  
1.3.1 The importance of school-based interventions to improve PA 
Schools have been identified as important settings for the promotion of healthy lifestyles, and 
provide access to almost all youth including those with poor FMS proficiency and low PA levels 
(Morgan et al., 2013; Pate et al., 2006; World Health Organization, 2010). Via the curriculum, 
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ethos and community, schools provide an ideal setting for accessing and educating children and 
adolescents about the importance of PA, and building the movement skills to maximise PA 
participation (Kriemler et al., 2011). Indeed, in their policy guidelines aligned to the health 
behaviour of school-aged children, the World Health Organization (Currie et al., 2012) supports 
the need for policy interventions in schools to increase PA. Six different types of intervention 
were identified as capable of achieving sustainable behaviour change in PA (Centers for Disease 
Control and Prevention, 2010), with school-based interventions reported as one of the most 
promising.  
It is important for school-based PA interventions to be evidenced-based and founded on a 
theoretical framework. By utilising existing frameworks, researchers are more accurately able to 
target at-risk populations and possible mediators of PA (King, Stokols, Talen, Brassington, & 
Killingsworth, 2002; Salmon & King, 2010). Behaviour theories that have been applied to 
school-based PA interventions include ‘social cognitive’ theory (Bandura, Adams, & Beyer, 
1977), ‘socio-ecological’ theory (Bronfenbrenner, 1979), ‘competence motivational’ theory 
(Harter, 1985) and ‘self-determination’ theory (Ryan & Deci, 2000). In general, these theories 
assert that PA can be enhanced by physical activity self-efficacy, support (i.e., social support and 
environmental support) and enjoyment (Bandura et al., 1977; Harter, 1982).  
School-based interventions targeting PA have had mixed success, especially those using 
objective measures of PA (Camacho-Miñano et al., 2011; De Meester, van Lenthe, Spittaels, 
Lien, & De Bourdeaudhuij, 2009; Kahn et al., 2002; Timperio, Salmon, & Ball, 2004; Salmon, 
Booth, Phongsavan, Murphy, & Timperio, 2007; Van Sluijs, McMinn, & Griffin, 2008). The 
Cochran review of school-based interventions conducted by Dobbins, Husson, DeCorby, & 
LaRocca (2013) indicates that school-based PA programs could be effective at increasing the 
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number of children involved in MVPA. However, many of these studies were limited by a 
moderate risk of bias, so the results must be interpreted with caution (Dobbins et al., 2013; 
Kriemler et al., 2011; Metcalf, Henley, & Wilkin, 2012; Timperio et al., 2004; van Sluijs, 
McMinn, & Griffin, 2007). Furthermore, in the Metcalf et al. (2012) paper, the median increase 
in PA achieved by interventions using objective measures was just 5 minutes per day, suggesting 
there are potential challenges in increasing children’s PA. While the evidence of intervention 
effectiveness for PA is mixed, targeting mediators or determinants of PA, such as FMS may be 
more effective than directly promoting PA. 
1.3.2 School-based interventions have the potential to improve FMS proficiency  
Although the reporting of FMS outcomes in school-based interventions is somewhat limited, 
there is emerging evidence that school-based interventions have the potential to improve FMS 
proficiency and slow the age-related decline in PA in students (Dudley et al., 2011; Russ & 
Webster, 2016). As such, FMS outcomes have been the focus of school-based interventions and 
associated systematic reviews. Most of these FMS interventions have been delivered in early 
childhood or childhood settings (Morgan et al., 2013). Indeed, in a recent review, 21 of the 22 
FMS interventions identified were conducted in a primary school setting (Morgan et al., 2013). 
Despite the low levels of FMS proficiency demonstrated by older children and adolescents, 
interventions to improve skill in this demographic are limited. To the author’s knowledge, the 
only studies conducted in adolescents are a quasi-experimental study in 13-year-old Finnish 
students (which resulted in significant intervention effects for movement skill sum score; p = 
0.000) (Kalaja et al., 2012) and a non-randomised controlled trial in 12 to 14-year-old Irish 
students (which resulted in significant intervention effects for total skill; p = 0.019). Although 
not all school-based FMS interventions have yielded positive outcomes (Russ & Webster, 2016), 
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many have been generally successful, showing small to moderate effect sizes in FMS (Dudley et 
al., 2011; Morgan et al., 2013), particularly those facilitated by a specialist PE teacher or highly 
trained classroom teacher (Morgan et al., 2013).  
1.3.3 School-based interventions targeting girls’ PA and FMS 
Given the significant gender gap in PA, many school-based programs have been developed to 
promote PA among adolescent girls, some targeting the curriculum (McKenzie et al., 2004), 
others school sport (Dudley, Okely, Pearson, & Peat, 2010; Lubans, Morgan, Callister, & 
Collins, 2009), the school environment or community links (Pate et al., 2005), while others have 
combined a multi-component school intervention with a community-based intervention (Okely et 
al., 2011; Webber et al., 2008). Systematic reviews investigating interventions to promote PA 
among girls have demonstrated small to moderate effect sizes, and have identified that the most 
effective interventions are school-based, have enjoyable physical education as a main component 
and address multiple levels of behaviour (e.g., individual, environmental and policy level) using 
a theoretical framework (Camacho-Miñano et al., 2011; Pearson et al., 2015). 
Moreover, researchers across several disciplines highlight that single-sex programs tailored to 
meet the unique needs of girls are more effective than co-educational interventions (Pearson et 
al., 2015; Wiese-Bjornstal & LaVoi, 2007). Many researchers have argued that most PA contexts 
reinforce gender stereotypes in ways that may disadvantage girls, for instance, by celebrating the 
characteristics associated with masculinity (Duncan, 2007) such as aggression, strength, power 
and speed (Derry, 2002; Olafson, 2002a; Taylor et al., 2000). Furthermore, research has shown 
that girls prefer single-sex PA for several reasons, including: freedom from constant comparison 
with boys, greater opportunity to practise and develop skills, greater chance of developing 
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supportive relationships and friendships, more enjoyment and fun, more informal and less 
competitive environments, more attention from the instructor/teacher and less concern about 
body image (Derry, 2002; Olafson, 2002b; Taylor et al., 2000; Whitehead & Biddle, 2008). 
Therefore, gender-specific, tailored PA interventions have a greater probability of addressing the 
needs and preferences of female learners (Biddle, Braithwaite, & Pearson, 2014; Ryan & Lauver, 
2002). 
The decline in levels of PA noted in adolescent females may be due, in part, to the significant 
gender gap noted in skill proficiency (Barnett et al., 2016). Yet, research investigating the 
effectiveness of school-based FMS interventions in adolescents is limited, and interventions 
targeting adolescent girls even more so (Morgan et al., 2013). Only one intervention, a semi-
experimental study, targeting girls’ FMS was identified (i.e., primary school Grade 3 girls) 
(Bakhtiari et al., 2011), which resulted in statistically significant (p < 0.001) intervention effects 
for overall skill. However, no FMS research has targeted adolescent girls. As mentioned, gender 
differences in FMS proficiency are not solely physiologically determined, highlighting the need 
for targeted, school-based, gender-specific interventions with high-quality PE programs focusing 
on FMS to reduce the skill deficit of girls (Ericsson, 2011; Okley et al., 2001a; Stodden, 
Goodway, Langendorfoer, Roberton, & Kelbley, 2007; Thomas, Thomas, & Gallagher, 1993), 
and as such should be the focus of future research (Morgan et al., 2013).  
1.3.4 Barriers affecting the effectiveness of school-based FMS interventions  
School PE programs provide the ideal environment to develop FMS, and school-based FMS 
interventions have achieved positive outcomes on student FMS proficiency (Dudley et al., 2011; 
Morgan et al., 2013), including in girls (Bakhtiari et al., 2011). However, the potential impact 
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and sustainability of many of these programs may have been hampered by their failure to: 
address the multiple components that influence behaviour at an individual level; make reference 
to a behaviour learning theory; and/or empower the teacher to deliver the intervention to 
facilitate the sustainability of the program (Eather, Morgan, & Lubans, 2013; Lai et al., 2013; 
Morgan et al., 2013). Indeed, few school-based FMS studies have conducted follow-up 
assessments to identify the long-term impact or maintenance of the interventions (Lai et al., 
2013). The sustainability of a school-based program is largely reliant on the extent to which the 
existing teachers continue to implement the program (Dusenbury, Brannigan, Falco, & Hansen, 
2003). As the majority of school-based FMS programs use existing teachers to deliver 
interventions (Russ & Webster, 2016), identifying factors that encourage sustained 
implementation may help achieve long-term change in the quality of FMS teaching in PE 
programs (Webster, 2011).  
1.4 THE ROLE OF PE IN THE DEVELOPMENT OF FMS COMPETENCE 
1.4.1 The impact of PE programs  
The Health and Physical Education (HPE) curriculum is considered the focal point for PA 
promotion in school settings, and as such has been the avenue for numerous school-based PA 
interventions (Kriemler et al., 2011; Lonsdale et al., 2013). Physical education (PE) is the area of 
the school curriculum primarily concerned with developing students’ physical competence and 
confidence (National Association for Sport and Physical Education & American Heart 
Foundation, 2012). PE programs are based on a specified sequence of learning, and focus on the 
skills and knowledge needed to establish and sustain lifelong health (Australian Curriculum 
Assessment and Reporting Authority, 2014; National Association for Sport and Physical 
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Education & American Heart Foundation, 2012). PE is the only area of the school curriculum in 
which the central purpose is to optimise students’ health, by improving their knowledge, skills 
and attitudes (Australian Curriculum Assessment and Reporting Authority, 2014).  
PE can have a positive effect on students’ physical, psychological, social and cognitive health 
(Bailey, 2006). Studies have shown that two 45-minute PE classes per week can decrease insulin 
levels and blood lipids (Telford et al., 2013a, 2013b), increase bone density (Daly et al., 2015) 
and improve academic performance (Telford et al., 2011). Importantly, PE can create a context 
in which PA levels can be positively influenced (Sallis et al., 2012). Indeed, providing the 
opportunity for students to be physically active is a central purpose of the PE program (National 
Association for Sport and Physical Education & American Heart Foundation, 2012). Moreover, 
positive environments created within PE classes are critical to the development of girls’ positive 
or negative feelings towards PA (Pearson et al., 2015), and many researchers concur that positive 
learning experiences with PA during the adolescent years, especially for girls, affect participation 
levels of adults (Sallis et al., 2012). 
Several studies have reported positive results from PE interventions designed specifically to 
accommodate the learning needs of adolescent girls (Felton et al., 2005; Jamner, Spruit-Metz, 
Bassin, & Cooper, 2004; Lubans et al., 2012; Webber et al., 2008). For example, Felton et al. 
(2005) reported positive changes in girls’ PA levels in their investigation of the Lifestyle 
Education for Activity Program (LEAP). These researchers highlighted several key features of 
the LEAP PE program that were effective in promoting PA and engaging girls in PE, which 
included: gender separation of PE classes; non-competitive activities offered; students being 
physically active in class; fun and enjoyable classes; and appropriate instructional methods 
(Felton et al., 2005). These findings emphasise the need for effective teaching in PE to create a 
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learning environment conducive to meeting the needs of female students (Gibbons & Gaul, 2004; 
Gibbons, 2009) 
1.4.2 PE programs and the development of FMS 
In addition to the provision of PA, the development of movement skill is a key aim of PE 
curriculums worldwide (Australian Curriculum Assessment and Reporting Authority, 2014; 
Department for Education, 2013; McKenzie & Lounsbery, 2013; Sallis et al., 2012), and as such, 
FMS have been identified as a priority area in national and international curriculums. The US 
Active Start National Association for Sport and PE (2013) and England’s National Curriculum 
(Department of Education, England, 2013) heavily feature motor skill development. The 
Australian Victorian Essential Learning Standards by the Victorian Curriculum and Assessment 
Authority (2012) emphasise the importance of FMS in PE by prioritising movement skill 
acquisition in the ‘movement and PA’ dimension of the ‘health and physical education’ domain. 
The Health and Physical Education Curriculum, as presented in the ‘Shape of the Australian 
Curriculum’ paper, also features movement skill proficiency as a core focus of the curriculum 
(Australian Curriculum Assessment and Reporting Authority, 2012).  
PE programs with a focus on optimal FMS development have been found to be superior to 
traditional PE (Boyle-Holmes et al., 2010; Kalaja et al., 2012; Martin & Rudisill, 2009). 
Similarly, enhanced PE plus additional PE alongside traditional PE (McKenzie, Alcaraz, Faucett, 
& Sallis, 1997; van Beurden et al., 2003) and increased PE time have all resulted in significant 
intervention effects on students’ FMS (Morgan et al., 2013, Sollerhed & Ejlertsson, 2008). Yet, 
despite the gender disparity in skill, only one PE-based intervention has specifically targeted 
girls (Bakhtiari et al., 2011), and no PE interventions have focused on adolescent girls. The 
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results of these studies support the positive influence of quality PE programs in improving the 
FMS proficiency of students.  
1.4.3 Barriers to delivery of effective PE curriculums 
Despite the broad focus of FMS in PE curriculums in Australia and internationally (Australian 
Curriculum Assessment and Reporting Authority, 2014; McKenzie & Lounsbery, 2013; National 
Association for Sport and Physical Education & American Heart Foundation, 2012; Sallis et al., 
2012), and evidence that high-quality PE interventions can enhance FMS proficiency (Bakhtiari 
et al., 2011; Graf et al., 2005; van Beurden et al., 2003), the low levels of FMS proficiency in 
young people in Australia and worldwide suggest that ‘traditional’ PE programs may be 
inadequate (Kriemler et al., 2011). There are several well-documented shortfalls of primary 
school PE programs that cause students to fail to meet FMS benchmarks (Morgan & Hansen, 
2008). These include teacher-related factors, or factors in the teacher’s control (i.e., teacher 
knowledge, confidence and competence, values and experience, level of training and 
qualification); and institutional factors, or factors out of the teacher’s control (i.e., time attributed 
to PE, facilities and equipment, support from school leadership and policymakers, and the low 
status often accorded to PE) (Morgan & Hansen, 2008, Penney, 2012, Jenkinson & Benson, 
2010). Consequently, many students, especially girls, pass through the early developmental 
stages commonly known as the ‘golden stage of learning’ without mastering the FMS necessary 
for successful participation in PA and the sports-based curriculum typical of secondary school 
PE (Okley et al., 2001a; Okley et al., 2001b).  
1.4.4 Barriers to effective delivery of PE to girls  
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Engaging female students in PE has been recognised as a challenge for school teachers, 
particularly high school teachers (Rich, 2004; Slater & Tiggemann, 2011). ‘Traditional’ PE 
programs, often dominated by elitist, masculine, competitive and multi-sport structure, often take 
a ‘one size fits all’ approach and in so doing fail to achieve the broader and more holistic 
educational outcomes proposed by PE (Metzler, 2005). This traditional approach has been 
subjected to a sustained critique by scholars worldwide and is frequently viewed as a sexist form 
of PE (Flintoff & Scraton, 2006; Kirk et al., 2006). Indeed, researchers have noted that PE itself 
can act as a barrier to girls’ participation (Flintoff & Scraton, 2006). 
As with engagement in PA, many socio-ecological, socio-cultural, psychological and contextual 
factors affect female students’ participation in PE. Factors affecting female students in PE have 
been shown to relate to social constructs of gender and gender stereotypes (Cockburn & Clarke, 
2002; Tinning & Fitzclarence, 1992; Whitehead & Biddle, 2008); social support and influences 
(e.g., parents, peers and role models) (Dowda, Dishman, Pfeiffer, & Pate, 2007; McNeill, 
Kreuter, & Subramanian, 2006; Trost et al., 2003); and the teaching/classroom environment 
(e.g., the competitive nature of PE lessons, the teacher) (Dudley, Pearson, & Okely, 2006; 
Dudley et al., 2010; Larsson, Fagrell, & Redelius, 2009; Murphy, Dionigi, & Litchfield, 2014). 
In fact, in traditional PE programs, female students have reported feelings of embarrassment, low 
perceived ability, concerns about body image, lack of interest in the activities being offered, and 
the dominance of boys in class, all of which negatively affect their involvement in and 
enjoyment of PE (Flintoff & Scraton, 2001; Flintoff & Scraton, 2006; Wright & Macdonald, 
2010). Subsequently, many girls transition through primary school and into Year 7 (i.e., the first 
year of high school in Australia) without the skills, attitudinal disposition or confidence 
necessary to participate positively in high school PE or PA. Therefore, it is important that PE 
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programs and PE teaching become more aligned with the factors that positively influence and 
engage girls in PE.  
1.5 EFFECTIVE TEACHING IN PE 
1.5.1 The importance of effective teaching in achieving learning objectives 
Teachers have been described as being effective when important student learning goals are met 
(Siedentop, 2002). It is largely the actions of the teacher that create the optimal learning 
environment, determine whether students’ experiences in PE are positive, and regulate whether 
student learning outcomes are met (Bailey, 2006; Lee, 2004; Lee et al., 2007). Following a 
synthesis of more than 50,000 studies comprising more than 80 million students that considered 
the influences on student achievement (e.g. the child, the home, the school, the teacher, the 
curriculum and the approaches to teaching), it was concluded that the greatest contributor to 
student achievement is the teacher, and in particular the effectiveness of their teaching (Hattie, 
2013, 2012). 
1.5.2. Pillars of effective teaching  
In regards to influencing behaviour change through the lens of the socio-ecological model, the 
teacher affects multiple levels of influence on PA behaviour (i.e., individual, interpersonal and 
environmental), especially for girls. For example, a positive learning environment created by 
effective teaching and teacher support enhances girls’ enjoyment in PE, and subsequently 
increases their motivation towards, and involvement in MVPA opportunities provided 
throughout the lesson. Importantly, effective teaching and support provided by the PE teacher 
can enhance the development of FMS (McKenzie et al., 1998; van Beurden et al., 2003). 
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Effective teachers are those who display proficiency in several pillars of teaching, namely: (i) 
curriculum design and implementation, (ii) pedagogy, (iii) learning environment, and (iv) 
assessment (Tannehill et al., 2013). These factors enable teachers to design, organise and deliver 
tasks and activities in an environment that optimally motivates students to achieve (Ennis, 2006, 
2011; You, 2011). Each of these four pillars of effective teaching are discussed below. 
(i) Curriculum design and implementation  
The curriculum is the focal point for the study of educational practice (Kirk, 2014). A curriculum 
model is an overarching frame that encompasses long-term (i.e., yearly) program and content 
goals. It is based on a conceptual framework and incorporates identification of learning goals and 
the selection and structuring of program content (Jewett, Bain, & Ennis, 1995). Ideally, the 
curriculum should frame or guide teaching and learning by providing personally relevant, 
interesting and enjoyable activities in a developmentally appropriate sequence that positively 
influences intrinsic motivation to engage in these activities both inside and outside school 
(Hassandra, Goudas, & Chroni, 2003). This perspective on curriculum purpose is supported by 
motivational theories such as self-determination theory (Deci & Ryan, 1985; Ryan & Deci, 
2000), which suggests that when students find activities inherently interesting, meaningful and 
enjoyable, or when activities hold personal relevance, students will be more likely to engage in 
these activities outside PE (Haerens et al., 2011). There are numerous PE curriculum models, 
including the ‘health-fitness’ model, the ‘skill-fitness’ model (McKenzie, Sallis, & Rosengard, 
2009; Sallis et al., 1997), the ‘self-management’ model (Marcoux et al., 1999) and the more 
contemporary ‘health-based’ physical education model (Haerens et al., 2011). However, rather 
than providing relevant, interesting and enjoyable activities, the ‘traditional’ multi-activity 
sports-based curriculum remains the most typical and preferred model for high school PE 
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(Haerens et al., 2011). The traditional curriculum model is characterised by a dominance of 
adult, masculine, elite-oriented, competitive and sports-based activities. Haerens et al. (2011) 
suggest that the traditional model fails to address the motivational means to engage students in 
PE, and develop skills, knowledge and behaviours to sustain a healthy lifestyle, especially for 
girls (Chen et al., 2008).  
It has become increasingly recognised by PE researchers that ‘the problem’ is often located in 
the PE curriculum contexts within which girls are expected to participate. As mentioned in 
section 1.4.4, these contexts often relate to the social construct of gender through PE (Enright & 
O’Sullivan, 2010). The sustained critique of traditional, multi-sport forms of PE suggests the 
need for alternative approaches that are better suited to meeting the needs of all students, perhaps 
especially girls, and all ability levels, rather than the already sport-competent minority (Kirk, 
2013). Thus, the curriculum should provide a framework in which movement can be made 
personal, enjoyable and meaningful within a supportive environment. The PE curriculum should 
not only specify mastery of specific FMS as outcome measures, but should also provide 
opportunity for this to be achieved in a wide variety of movement experiences within an optimal 
environment, and covering a diversity of pedagogical approaches (Enright & O’Sullivan, 2010).  
(ii) Pedagogy  
While curriculum is important, effective delivery of the curriculum material is critical. Teachers 
are required to be highly qualified in the content of the subject they teach (i.e., high levels of 
‘content knowledge’). However, expertise in content alone may be inadequate. Effective teachers 
also possess a high level of ‘pedagogical knowledge’, that is, the skills and knowledge to 
successfully plan and implement a diversity of pedagogical approaches that address individual 
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student learning styles and developmental levels. Pedagogy is defined as the method and practice 
of teaching, used by one person, designed to enhance learning in another (Watkins & Mortimore, 
1999). Importantly, the literature suggests that teachers who demonstrate high levels of both 
content knowledge and pedagogical knowledge achieve better FMS outcomes for their students 
(Cohen, Goodway, & Lidor, 2012). The integration of content knowledge and pedagogical 
knowledge is collectively referred to as ‘pedagogical content knowledge’ (Shulman, 1986). 
Pedagogical content knowledge concerns how teachers relate their pedagogical knowledge (i.e., 
what they know about teaching) to their subject matter (i.e., what they know about the content) 
in a way that is meaningful and meets the needs of specific students. Thus, pedagogical content 
knowledge is critical to effective teaching in PE (Amade-Escot, 2000).  
A thorough understanding of developmental theories and the importance of FMS (i.e., content 
knowledge) is imperative to effective teaching, and this has been discussed in detail previously 
in this chapter. Equally important, however, is pedagogical knowledge of the best approaches to 
deliver PE or FMS content. The theories of PE delivery (i.e., pedagogy) commonly include 
instructional models (Metzler, 2005) and teaching styles (Mosston & Ashworth, 2002). Metzler 
(2011) defines an ‘instructional model’ as a comprehensive, coherent plan for both teachers and 
students to provide a framework for teaching, which includes: a theoretical foundation; intended 
learning outcomes; the teacher’s content knowledge and expertise; developmentally appropriate 
and sequenced activities; expectations for the teacher and students; and assessment plans. 
Instructional models differ from curriculum models, as an instructional model pertains to the 
teacher’s ability to deliver or translate the content within a given framework (Metzler, 2005).  
Several instructional models have been developed for intended use in PE, dependant on the 
specific learning objectives of the lesson. The instructional model of ‘traditional’ PE is a skills-
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drills-games approach, which typically relies on the direct teaching of new skills in isolation 
followed by a drill to practise the new skill, then concluding with a game (or modification 
thereof) to apply the skill in context. Several other instructional models have arisen in PE, for 
example, ‘teaching for personal social responsibility’ (TPSR) (Hellison, 2011) and ‘cooperative 
learning’ (Dyson, Linehan, & Hastie, 2010), as well as game-centred models such as ‘making 
games’ (Almond, 1983), ‘sport education’ (Siedentop, 1994), ‘teaching games for understanding’ 
(TGfU) (Bunker & Thorpe, 1982) and nuances thereof, such as Thorpe and the Australian Sports 
Commission’s (1990) ‘game sense’ (Kirk & MacPhail, 2002; Light, 2012). These instructional 
models are considered the blueprints for teaching and learning, and are effectively the 
architecture that designs the construction of learning (Killen, 2007; Metzler, 2005). 
Teaching styles are a broad set of teaching tactics that guide PE teachers towards purposeful 
teaching to meet specific objectives (Mosston & Ashworth, 2002). Mosston and Ashworth’s 
(2002) spectrum of ‘teaching styles’ is a continuum of 11 styles, from absolute control of the 
teacher in the ‘command’ style (Style A), to absolute freedom in learning by the student in the 
‘self-teaching’ style (Style K). The 11 styles are divided into two clusters. The first five teaching 
styles (i.e., ‘command’, ‘practice’, ‘reciprocal’, ‘self-check’ and ‘inclusion’) form a cluster (i.e., 
the ‘reproduction’ cluster), which represents teaching options that foster reproduction of existing 
(i.e., known, past) information and knowledge, and where much of the decision-making is 
governed by the teacher. The remaining styles (i.e., ‘guided discovery’, ‘convergent discovery’, 
‘divergent discovery’, ‘learner-designed individual program’, ‘learner-initiated’ and ‘self-
teaching’) form a cluster that represents options that invite production (i.e., the ‘discovery’ 
cluster) of new knowledge; new to the learner, teacher or new to society (i.e., the ‘production’ 
cluster). In the production cluster, the decision-making process progressively shifts towards the 
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student (Mosston & Ashworth, 2002). The spectrum is not a single, isolated style, technique or 
approach. Rather, it is a universal structure that should be learnt and understood, so the extent of 
the variations, nuances and flexibility of the spectrum can be utilised to meet particular learning 
needs and intentions, and create optimal learning environments (Mosston, 1992). Due to the 
diversity of the student population, and the multitude of objectives in PE, teachers must have the 
skills, knowledge and abilities to integrate a variety of teaching styles within the appropriate 
instructional models, to meet the ever-changing needs of students (Wright, McNeill, & Schempp, 
2005). 
In regards to FMS, the most effective teaching style is still evolving. One review disclosed 
‘teacher-led’, or ‘direct teaching’ instruction as the most effective (Dudley et al., 2011). Yet 
many others consider ‘student-centred’ approaches to be the most effective in school-based FMS 
interventions, and the more traditional direct instruction styles to be less advantageous for 
promoting development, learning and motivation (Morgan et al., 2013; Ntoumanis, 2001; 
Valentini & Rudisill, 2004).  
Indeed, the effectiveness of student-centred, game-based instructional models are gaining 
momentum in FMS research, such as ‘teaching games for understanding’ (TGfU), which 
emerged to counter the perceived shortcomings of student learning inherent in the highly 
structured traditional teacher-led PE method (Stolz & Pill, 2014). TGfU opposes the traditional 
PE method of ‘skill to drill to game’ as well as the emphasis on direct teaching. Instead, the 
TGfU approach starts with the game as its organisational and instructional centre (Metzler, 
2011); the teacher acts as a facilitator and the students make their own adaptations and decisions 
to maximise the level of challenge and fun (Stolz & Pill, 2014). In the TGfU instructional model, 
teacher questioning is utilised to prompt examination of a game concept and focus game 
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understanding. Teachers who exhibit a deep understanding of TGfU are capable of balancing the 
teaching of skills and tactics in a gameplay context, simultaneously improving student outcomes 
in strategy and skill (Miller et al., 2015). Therefore, a more student-centred approach to learning 
skills, such as game-based instruction, can produce improvements in FMS without isolating the 
movement skills from the activities they are used in, providing a more authentic, contextual and 
enjoyable skill-learning experience (Miller et al., 2015). 
In regards to teaching styles, those from both the ‘reproduction’ and ‘production’ clusters can 
effectively promote motor skill acquisition in students (Goldberger et al., 2012). In Hattie’s 
(2009) synthesis of research on direct instruction, he found it is one of the most influential 
teaching strategies linked to student outcomes. In fact, some of the most effective controlled trial 
studies in FMS in primary schools have used direct instruction teaching methods (Dudley et al., 
2011). However, direct instruction may not be the most advantageous for promoting support and 
motivation, both essential for qualities for engaging students, and particularly girls, in PE. 
Indeed, the more student-centred the approach, the more engaged girls are with learning 
(Haerens et al., 2011; Kalaja et al., 2012). Processes in which learners assess a partner’s skill 
performance (i.e., ‘reciprocal’ style) or their own skill performance (i.e., ‘self-check’ and 
‘inclusion’ styles) produce higher gains of knowledge than those in which learners are not 
required to formally assess performance (i.e., ‘command’ and ‘practice’ styles) (Goldberger et 
al., 2012). Students who can choose the level of task difficulty (inclusion style) report higher 
levels of autonomy and perceived control as well as higher levels of physical and cognitive 
involvement (Doherty, 2003; Goldberger et al., 2012; SueSee & Edwards, 2009). Therefore, 
exclusively directive teaching styles are unlikely to be appropriate for achieving affective and 
cognitive learning outcomes that foster and promote skill mastery (Robinson & Goodway, 2009; 
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Valentini & Rudisill, 2004). 
Despite the evidence around the importance of content knowledge and pedagogy knowledge in 
regards to effective teaching, research suggests there is a gap between academic discourse and 
practitioner delivery (Metzler, Lund, & Gurvitch, 2008). Researchers have found that PE 
teachers have limited content or pedagogy knowledge of how to develop FMS and improve the 
motor performance of their students (Ennis, 2011; Lounsbery & Coker, 2008). There continues 
to be an over-reliance on traditional approaches to PE, such as the teacher-directed command 
teaching style and the traditional drill-and-practice instructional model, and a void in the 
implementation of student-centred, innovative instructional models, and more productive 
teaching styles that encourage skill mastery in girls (Goldberger et al., 2012). A goal for all PE 
teachers should be to increase students’ motivation to engage in and enjoy PA. By designing, 
developing and delivering the correct curriculum, suitable instructional model and appropriate 
teaching style, PE teachers can play a significant role in increasing students’ intrinsic motivation 
(i.e., the motivation to engage in PA for pleasure and satisfaction) and shaping the optimal 
environment for learning (Martin, Rudisill, & Hastie, 2009).  
(iii) Learning environment  
Research emphasises the importance of environmental design in eliciting movement skill 
development (Rink, 2006). This is reflective of existing models, theories and systematic reviews 
of PA promotion and motor skill development, which unanimously advocate the promotion of 
favourable environmental conditions as enablers of PA and/or FMS (Bronfenbrenner, 1979; 
Clarke & Metcalfe, 2002; Newell, 1986; Pearson et al., 2015). It is largely the actions of the 
teacher that inhibit or facilitate the optimal learning environment, determine whether students’ 
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experiences in PE are positive, and subsequently regulate whether student learning outcomes in 
PE are met (Bailey, 2006; Lee, 2004; Lee, Burgeson, Fulton, & Spain, 2007). Creating an 
optimal environment requires the teacher to have a good grasp of task conditions, task 
requirements and learner motivation and needs, so they can design conditions appropriate for 
different learners.  
Self-determination theory (SDT) (Deci & Ryan, 1985) can inform the development of the 
teacher’s role in creating an environment conducive to learning. SDT describes how motivation 
develops and its influence on behaviour. According to SDT, there are three innate psychological 
needs – autonomy, competence and relatedness – that determine an individual’s state of 
motivation (Deci, Eghrari, Patrick, & Leone, 1994; Deci & Ryan, 1985). If an individual’s need 
for autonomy (having a sense of choice), competence (a sense of efficacy) and relatedness (sense 
social attachment) are met, they will be intrinsically motivated to engage in certain behaviour. 
SDT suggests that teachers can nurture students’ need for autonomy, competence and relatedness 
by creating a learning environment that is: autonomy-supportive instead of controlling, well-
structured and competence-facilitating instead of chaotic and critical, and emotionally warm 
instead of cold (Haerens et al., 2011). Furthermore, supporting autonomy includes offering 
choice, minimising controlling language and providing a meaningful rationale for taking part 
(Deci & Ryan, 1985). Collectively, the three innate psychological needs, according to SDT, are 
important to foster students’ feelings of competence and autonomy in PE (Haerens, Kirk, 
Cardon, De Bourdeaudhuij, & Vansteenkiste, 2010; Ntoumanis, 2005; Shen, McCaughtry, & 
Martin, 2008; Sun & Chen, 2010; Van den Berghe, Vansteenkiste, Cardon, Kirk, & Haerens, 
2014), and increasing students’ motivation for, and engagement in, PA within PE (Rosenkranz, 
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Lubans, Peralta, Bennie, Sanders, Lonsdale, 2012), which is especially important for girls (Wang 
& Liu, 2007).  
Similarly, an understanding of ‘competence motivation theory’ (CMT) (Harter, 1978) may help 
teachers enhance the environmental conditions to facilitate learning in PE. CMT is a theory of 
achievement motivation based on a person’s feelings of personal competence (Harter, 1980). 
According to the theory, competence motivation increases when a person successfully masters a 
task. This encourages the person to master more tasks. Thus, children who perceive themselves 
to be competent in PA and are positively influenced by significant adults and peers engage in 
more and varied types of activities (Harter, 1978). To increase children’s competence and 
confidence in FMS, movement skill programs that involve teacher support via quality instruction 
and feedback, adequate skill practice opportunity and fulfilling and fun activities have been 
identified as a promising approach (Eather et al., 2013; Morgan et al., 2013). Therefore, PE 
teachers setting challenging yet achievable tasks, and instilling the belief that students can 
improve can increase intrinsic motivation of students in PE (Ntoumanis, 2001).  
Understanding these underlying factors that motivate students is critically important for teachers 
when creating an environment that has positive effects on student learning (Theeboom, DeKnop 
& Weiss, 1995). Motivational climate has been identified as an influential construct for 
determining and developing student motivation in PE (Ames, 1985). The concept of motivational 
climate refers to an individual’s reasons for approaching a task in an achievement setting. 
Research has distinguished two major motivational climates, namely, a performance climate (i.e., 
ego-oriented) and a mastery climate (i.e., task-oriented) (Ames, 1985). A performance climate is 
highlighted by competition, out-performing others and elitism, and is synonymous with the 
‘traditional’ approach to PE. In a performance climate, tasks are absent of variety, the teacher 
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controls all decisions, and tends to foster social comparison by recognising those who out-
perform others (Ntoumanis & Biddle, 1999). Furthermore, a performance climate evaluates 
success through social comparison, like winning and losing, and external judgement by others 
(Ames, 1985). Subsequently, performance climates have been linked with anxiety, boredom and 
decreased motivation (Ames, 1985).  
In contrast to performance climate, a mastery climate judges success through individual progress 
and improvement, personal skill development and skill mastery, and has been linked with 
increased confidence and enjoyment in a PE setting (Robinson & Goodway, 2009; Valentini & 
Rudisill, 2004). Research on motivational climates in PE suggest that a mastery climate is 
associated with positive student outcomes such as increased intrinsic motivation, increased effort 
and students choosing more challenging tasks (Ping, McBride, & Solmon, 2003). Accordingly, 
there is growing interest in mastery motivational climates to maximise the benefits of the PE 
environment. 
Promoting a mastery or high-autonomy climate aids learning through autonomous motivation, 
and can be integrated within either skill-based or game-based pedagogies. A mastery motivation 
approach promotes the development of skills in a non-competitive, non-threatening learning 
environment in which students receive instruction and positive reinforcement and are encouraged 
to improve, which can develop intrinsic motivation, enjoyment and perceived competence in PE 
(Ntoumanis & Biddle, 1999; Robinson & Goodway, 2009; Valentini & Rudisill, 2004). Previous 
research has demonstrated that student-centred instructional strategies lead to mastery 
motivational climates, which subsequently enhance intrinsic motivation and motor skill 
performance in children (Valentini & Rudisill, 2004). Indeed, a mastery motivational climate 
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approach, based on success, optimal challenge and autonomy has led to significant 
improvements in FMS (Kalaja et al., 2012). 
Epstein (1988) identified six dimensions of individual motivation, fundamental in any classroom 
environment, which together form the acronym TARGET: task (i.e., design of activities); 
authority (i.e., location of decision making), recognition (i.e., use of rewards); grouping (i.e., 
selection of working groups); evaluation (i.e., assessment criteria); and time (i.e., pacing of 
instruction and learning). Effective teachers are able to manipulate these environmental 
dimensions to foster a mastery motivational climate, and subsequently enhance opportunity and 
desire to learn. Studies adopting the TARGET framework have demonstrated greater changes in 
locomotor and object control skills than those with traditional approaches (i.e., teacher-led, 
command style or performance-oriented) to FMS instruction (Robinson & Goodway, 2009; 
Valentini & Rudisill, 2004).  
Similarly, the SAAFE (Supportive, Active, Autonomous, Fair and Enjoyable) teaching principles 
(Lubans et al., 2012) is a student-centred approach to PE instruction, and adherence to these 
principles is said to promote a mastery motivational or high-autonomy climate (Ames, 1984; 
Lubans et al., 2012). The SAAFE principles are reflective of Epstein’s (1988) TARGET 
framework, and are broadly framed by self-determination theory (Deci & Ryan, 1985) and 
competence motivation theory (Harter, 1978, 1980). The SAAFE teaching principles have 
yielded significant success in FMS outcome improvement in recent school-based interventions 
(Cohen, Morgan, Plontikoff, Callister, & Lubans, 2015; Smith et al., 2014). Consequently, the 
SAAFE teaching principles have been recommended for school-based FMS interventions 
(Cohen, Morgan, Plontikoff, Callister, & Lubans, 2015).  
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Table 2: SAAFE (Supportive, Active, Autonomous, Fair and Enjoyable) teaching principles and 
strategies (Lubans et al., 2012) 
Principle Strategies 
Supportive – Lessons conducted 
in a supportive environment 
1. Publicly recognise all students’ effort, learning, achievements 
and improvement. 
2. Provide feedback on student effort, process and progress (not 
results). 
3. Identify and manage inappropriate student behaviour (e.g., 
teasing, over-competitiveness). 
4. Promote positive social interactions between students. 
Active – Lessons involve a high 
level of movement and active 
learning time 
1. Use small-side games, circuits and tabloids to maximise 
participation. 
2. Ensure equipment is plentiful and developmentally 
appropriate. 
3. Monitor in-class PA using pedometers (i.e., ~ 75–85 steps/min 
of PE time is equal to 50% active learning time). 
4. Use student leaders to set up games and activities. 
Autonomous – Lessons involve 
elements of choice and 
opportunities for graded tasks 
1. Ensure that tasks incorporate multiple challenge levels, and 
give students the freedom to select level of difficulty. 
2. Provide students with opportunities to create and modify rules 
and activities. 
3. Provide students with opportunities for leadership roles. 
4. Encourage students to assess their own skill performances 
(e.g., detect and correct their own errors). 
Fair – Lessons provide all 
students with an opportunity to 
experience success 
1. Ensure tasks are not dominated by the most competent 
students. 
2. Modify the tasks to increase the opportunity for success (e.g., 
make the goals bigger, reduce the number of defensive players, 
alter the equipment used, revise the task rules). 
3. Ensure students are evenly matched in competitive activities. 
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Principle Strategies 
4. Acknowledge and reward participation and good 
sportsmanship. 
Enjoyable – Lessons are designed 
to be enjoyable and engaging for 
all students 
1. Include a wide variety of games and activities. 
2. Provide engaging and age-appropriate tasks. 
3. Avoid boring and repetitive activity (e.g., running around the 
field for a warm-up). 
4. Don’t use exercise or activity as punishment. 
 
The SAAFE teaching principles (Table 2) provide an ideal framework for creating a PE 
environment conducive for girls to learn. Indeed, many of the strategies promoted by the SAAFE 
principles are conducive to girls’ engagement in PE (Dudley et al., 2006; Dudley et al., 2010; 
Gibbons & Humbert, 2008; Leversen, Danielsen, Birkeland, & Samdal, 2012). For instance, the 
‘supportive’ SAAFE principle appears to be particularly pertinent for girls, as social 
relationships play an important role in girls’ engagement and participation in PA, and 
socialisation or relatedness increases in importance as girls approach adolescence (Hills, 2007; 
Martin, Rudisill, & Haste, 2009; Ntoumanis, 2001; Pfaeffli & Gibbons, 2010; Shen et al., 2008; 
Tessier, Sarrazin, & Ntoumanis, 2008). ‘Relatedness’ is defined as the feeling of relating to 
others in a social context (Ryan & Deci, 2000); ‘relatedness support’ refers to social 
environments in which individuals can develop inspiring relationships with others, including 
peers and teachers (Cox, Duncheon, & McDavid, 2009; Ullrich-French, McDonough, & Smith, 
2012). Indeed, one study found that feeling socially connected is a stronger predictor of girls’ 
self-determined motivation and engagement in PE than perceived competence or autonomy (Cox 
& Williams, 2008). Furthermore, a recent school-based PA program for children (Fit-4-Fun; 
Eather et al., 2013) identified teacher support as a key mediator of a positive intervention effect. 
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This highlights the importance of the teacher, not only in regards to the direct provision of 
instruction, but also in the creation of a learning environment that fosters peer interaction, 
encouragement and support.  
The ‘autonomous’ SAAFE principle encourages student ‘voice’ and ‘choice’ in the types of 
activities offered during a lesson, again a strategy synonymous with effective PE programs for 
girls (Azzarito, Solmon, & Harrison, 2006; Fisette, 2013; Oliver & Lalik, 2004). The ‘active’, 
‘fair’ and ‘enjoyable’ principles promote inclusivity, pleasure, cooperation, active participation, 
peer mentoring and leadership, which are all conducive to girls’ enjoyment of PE (Dudley et al., 
2006; Dudley et al., 2010; Gibbons & Humbert, 2008; Leversen, Danielsen, Birkeland, & 
Samdal, 2012). Specifically, a systematic review on effective PA interventions for girls 
identified that making PE enjoyable for girls by offering a wide range of non-competitive, 
innovative and enjoyable activities should be a high priority for future school-based PA 
interventions (Camacho-Miñano, LaVoi, & Barr-Anderson, 2011).  
(iv) Assessment  
As mention earlier in section 1.5.2 the fourth pillar of effective teaching, as identified by 
Tannehill et al. (2013), is assessment. Assessment is a major focus area for this thesis, and 
subsequently will be discussed in detail below in section 1.6.  
1.6 THE IMPORTANCE OF ASSESSMENT ‘FOR’ LEARNING  
1.6.1 The importance of assessment for effective teaching  
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Another dimension of effective teaching is the comprehensive integration of meaningful 
assessment (Hattie & Jager, 1998; Hattie & Timperley, 2007). Assessment can help the teacher 
understand not only what students know, but also how they learn, which helps to set appropriate 
lesson objectives to create effective PE programs (McKenzie et al., 2009; Wood, 2003). 
Assessment is an important enabler of student learning, as it gives purpose and meaning to 
instruction and informs teachers, students, parents and administrators about student achievement 
(Fisette & Franck, 2012). Indeed, effective assessment is inseparable from effective teaching 
(Chan, Ha, & Ng, 2016). Importantly, movement skill assessment to inform teaching and 
learning strategies, as part of a quality PE program, enables students to acquire the knowledge 
and skills necessary to develop and improve their skill competency (Chan, Ha, & Ng, 2016). 
‘Authentic assessment’ tests skills that can be appreciated in real-life settings, provides an 
exciting environment and has the potential to increase student accountability, which directly 
influences student performance in PE (Patrick, Ward, & Crouch, 1998). When assessment 
addresses key principles, it becomes a pivotal teaching tool and powerful source for improved 
student learning (Victorian Curriculum and Assessment Authority, 2012). Wiggins (1998) states 
that good teaching is inseparable from good assessment, and if assessment is performed regularly 
(i.e., assessment ‘for’ learning) it has the potential to encourage higher student engagement, 
which maximises their ability to acquire and master new skills (Wright & van der Mars, 2004).  
According to the National Association for Sport & Physical Education’s National Standard for 
Physical Education (Society of Health and Physical Educator, 2010), assessment of student 
learning plays an important role in motor skill instruction (Watkinson, Causgrove Dunn, 
Steadward, Wheeler, & Watkinson, 2003). Accurately diagnosing students’ skill deficits allows 
scope for advancing skill learning (Fisette & Mitchell, 2010). Observing and correcting FMS is a 
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skill in itself (Turner, 1998). To be proficient in instructing and assessing FMS, the teacher 
requires an intimate knowledge of the specific components within each skill, as well as the ideal 
sequence for their instruction and mastery. The teacher also needs to know what the correct 
performance of the whole skill looks like, and be able to verbally communicate and physically 
demonstrate it accurately. The teacher must also be able to identify common errors in the skill 
performance, such as improper body position, poor base of support, incorrect wind-up or follow-
through, flawed transfer of weight, incorrect grip on the striking implement or poor or incorrect 
striking surface angle (Turner, 1998). Rapid identification of faults makes feedback immediate 
and specific, and providing the right feedback at the right time enhances the likelihood of the 
student performing the skill successfully (Wright & van der Mars, 2004). 
1.6.2 Using assessment to improve learning outcomes among girls 
During childhood, both boys and girls tend to rely heavily on adult comments to help them judge 
their competency (Weis & Ebbeck, 1996). During adolescence, a gender difference appears: girls 
continue to rely on adults and respond well to positive, specific feedback about FMS attempts 
(Breslin, Murphy, McKee, Delaney, & Dempster, 2012), whereas boys seem to rely more on 
competitive outcomes and egocentric judgments (Weis & Ebbeck, 1996). These differences 
highlight the important role teachers’ play in influencing girls’ attitudes to learning. As the 
involvement of girls in PA is influenced by the attitudes of parents and other role models, such as 
teachers, their support can encourage (or discourage) involvement (Bunker, 1998). 
Motivation to participate in PA for girls also stems from the desire to achieve personal goals 
(Jaffee & Manzer, 1992). Therefore, it is important to set learning experiences that focus on FMS 
development by using authentic assessment, so girls not only receive critical feedback from 
 49 
 
teachers, but also set their own challenging yet achievable goals. This allows students to monitor 
their improvement and increase self-efficacy and perceived competence; powerful correlates and 
motivators of PA in girls (Jaffee & Wu, 1996; Veal, 1995).  
1.6.3 Assessment classifications 
There are three common classifications of assessment in the school environment: diagnostic, 
formative and summative (Figure 5). All three of these should be used to create a balanced 
assessment approach, and combined they have the capacity to generate assessment for the 
purpose of learning (Black & Williams, 1998; Wiliam, 2011). However, observation of a skill 
performance by itself is not assessment. Tomlinson (2014) suggests that assessment is today’s 
means of understanding how to modify tomorrow’s instruction. Assessment ‘for’ learning 
enables meaningful modifications to foster student learning. If the aim of the assessment is to 
improve student learning and performance, then assessment ‘for’ learning is the recommended 
approach (Wiliam, 2011) (Figure 5). The main strategies considered important for assessment 
‘for’ learning include shared learning goals, effective questioning, formative feedback, peer and 
self-assessment, and using assessment information to improve future student performance 
(Black, Harrison, Lee, Marshall, & William, 2003; Black & Wiliam, 2010). These strategies are 
conducted during daily classroom practice to allow teachers to meet diverse student needs, and 
enable feedback to improve learning and inform instruction (Black et al., 2003). 
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Figure 5: Assessment ‘for’ learning. Source: Black & Williams (1998). 
Diagnostic assessment is the first phase of assessment ‘for’ learning, and has the potential to 
identify student strengths and weaknesses. Diagnostic assessment data help teachers choose 
appropriate pedagogy to target learning to the needs of the students. This early stage of 
assessment is important as it provides the scaffold for teachers to build best practice teaching and 
learning (Saubern, 2010) (Figure 6). 
 
Figure 6: Flow chart showing how diagnostic assessment improves learning. Source: Adapted from the 
‘decision-making loop’ (Saubern, 2010). 
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Formative assessment consists of ongoing observations, questioning, feedback and discussion, 
which can be performed by the teacher, the student or a peer. Indeed, in regards to FMS, 
practising the correct technique with consistent and accurate guidance is more important than the 
overall number of practice attempts (Hattie & Timperley, 2007; Ní Chróinín & Cosgrave, 2013). 
Formative assessment provides data while the learning is still happening, which promotes 
reflection on the effectiveness of instruction and learning practices (Rink, 2006). Thus, teachers 
and students can use formative assessment to adjust and improve their performance in teaching 
and learning, respectively. Formative assessment emphasises the concept of assessment ‘for’ 
learning as well as assessment ‘as’ learning (Black et al., 2003), and is considered one of the 
most effective interventions for educational improvement, raising overall achievement and 
benefitting low achievers (Black et al., 2003; Hattie & Timperley, 2007). Although research 
suggests that formative assessment can facilitate learning, exploration in this area is limited 
(Hay, 2006). Furthermore, the little research that has been conducted in formative assessment in 
PE has focused on the practice of assessment by the teachers, rather than the impact the 
assessment has on student learning (Hay, 2006; Kirk & O’Flaherty 2004).  
Summative assessment determines what a student has learnt at the end of an instructional unit. 
This form of assessment, when performed in isolation, is defined as assessment ‘of’ learning. It 
is often performed at the conclusion of the unit, so cannot facilitate ongoing improvement or the 
correction of error (Brookhart, 2001). In PE, these assessments have been described as ‘high 
stakes’ and include fitness test scores and product-based motor skills tests for accuracy or 
distance conducted at the end of units of work (Metzler & Tjeerdsma, 2000). Although there are 
obvious benefits to this approach, there are also some shortcomings, including the possible 
demotivation of students who receive a low mark/score, inaccuracy of the assessment task due to 
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curriculum distortion and bias (i.e., teaching to the test) (Hay, 2006). Too frequently there is an 
over-reliance on summative assessment measures (Black & Wiliam, 2010). Ultimately, to best 
advance student learning, assessment approaches should comprise a cyclic integration of 
diagnostic, formative and summative forms (Black & Williams, 1998), collectively known as 
assessment ‘for’ learning. It is assessment ‘for’ learning that has the potential to improve motor 
skill proficiency among school children (Chan, Ha, & Ng, 2016).  
1.6.4 FMS assessment classifications 
There are two major divisions of assessment related to the measurement of FMS, namely, 
‘process’ (i.e., qualitative) assessment and ‘product’ (i.e., quantitative) assessment (Miller & 
Silverstein, 2007). These assessments are either norm-referenced or criterion-referenced. Norm-
referenced assessment compares the participant’s performance to that of a normative group to 
quantify competence. Criterion-referenced assessment considers the qualitative aspects of the 
participant’s performance (Cools, Martelaer, Samaey, & Andries, 2009). Product-based 
assessment considers the outcome of the skill performance, is often simple to administer and 
provides an immediate indication of the student’s FMS proficiency using time, distance or 
accuracy (Miller & Silverstein, 2007). Process-based assessment considers how the skill is 
performed and the degree to which the execution of the skill and its components compares with 
the most efficient form. Process-based assessments are often more time-consuming (Hands, 
2002); however, if the assessor has the competence to extract data on student FMS proficiency 
using process-based assessment, it has the potential to provide more specific feedback on 
individual components of a skill. 
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There is also some evidence that process and product-oriented assessments capture slightly 
different constructs (Logan et al., 2014; Rudd et al., 2015). This means that assessment 
combining both allows for a comprehensive analysis of FMS proficiency and is likely to give a 
more complete picture of motor competence. A combined method provides an immediate 
indication of the performance (e.g., the time, distance or accuracy), which enables the teacher to 
modify instruction without delay, and also allows for a more thorough qualitative analysis (e.g., 
components within the skill), which enables specific and targeted feedback prompts, as well as 
direction for program modification in order to target and remediate student skill deficits (Hands 
et al., 2015; Hands, 2002). 
1.6.5 FMS assessment tools 
Assessment tools that are not reliable cannot be valid, and thus may be futile (Burton & Miller, 
1998). Validity is the degree to which the test or instrument measures what it is supposed to 
measure, and a reliable assessment tool will yield the same results in consecutive trials (Thomas, 
Nelson, & Silverman, 2005). Types of validity include: logical validity, when the test involves 
the performance being measured; content validity, when the test samples what has been delivered 
in the course or program; and criterion validity, when the test is validated against criteria. 
Criterion validity can be further divided into concurrent validity (i.e., correlating the results with 
criteria that are administered at the same time) and predictive validity (i.e., the degree to which 
the scores of predictor variables accurately predict criterion scores) (Thomas et al., 2005). An 
additional measure is construct validity, which determines whether the test scores of different 
groups (e.g., intervention versus control) differ (Thomas et al., 2005).  
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Numerous assessment tools have been used in FMS interventions. Common FMS tests include: 
Motoriktest für Vier-bis Sechjärige Kinder (MOT 4-6) (Zimmer & Volkamer, 1987); the 
Movement Assessment Battery for Children (Movement-ABC) (Henderson & Sugden, 1992); 
the Peabody Development Scales (PDMS) (Folio & Fawell, 2000); Körperkoordinationtest für 
Kinder (KTK) (Kiphard & Shilling, 2007); the Test of Gross Motor Development (TGMD) 
(Ulrich, 2000); the Maastrichtse Motoriek Test (MMT) (Vles, Kroes, & Feron, 2004); and the 
Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) (Bruininks & Bruininks, 2005).  
In a review by Cools et al. (2009), the validity and reliability of the seven aforementioned FMS 
tools were analysed using Cohen’s (1988) scale, in which a correlation of 0.5 is large, 0.3 is 
moderate and 0.1 is small. The inter-rater reliability coefficients were high for most of the seven 
tools (Cools et al., 2009). In regards to concurrent validity, test comparisons may show few large 
to moderate correlations because of the absence of a golden standard for assessment of 
movement skill development (Cools et al., 2009).  
Two other process-oriented assessment tools have been used in FMS measurement, namely, Get 
Skilled: Get Active (Department of Education and Training NSW, 2000) and FMS Skills 
Assessment: A Manual for Classroom Teachers (Department of Education Victoria, 1996). 
Although these tests are more suited to older participants, the validity and reliability of these 
tools have not been fully established. Although Get Skilled: Get Active has had some validation, 
the existing reliability and validity results are quite moderate (i.e., test-retest reliability mean 
agreement percentage scores for the 12 skills ranged from 69 (95% CI; 60–87), for the hop with 
Grade 1 children, to 85 (95% CI; 70–100) for the kick with Grade 3 children) mean agreement 
percentage scores ranged from 69 to 85), and further validation would be beneficial (Okely & 
Booth, 2000). FMS Skills Assessment: A Manual for Classroom Teachers has been tested for 
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test-retest reliability and validity, and although the skills appear largely reliable (Intra-Class 
Correlation Coefficient (ICC)  0.7), the sample used was small and the process unclear so the 
accuracy and authenticity of FMS measurement using this tool is not yet defined. 
1.6.6 Barriers to effective FMS assessment 
Many of the traditional FMS assessment tools were designed to identify young children with 
FMS deficits (Brown, 2013). Thus, most have criteria and protocols aimed at the early childhood 
demographic. Subsequently, the tests require the children to perform each FMS in isolation, and 
in a closed or controlled environment (Cousins & Smyth, 2005; Folio & Fawell, 2000; Ulrich, 
2000). Although there are some obvious benefits to these methods in terms of their capacity to 
identify specific motor deficiencies, the authenticity is limited (Longmuir et al., 2015). The static 
testing environment and performance of isolated skills often limits the application of assessment 
results to the complex PA environments experienced by older children and adolescents 
(Longmuir et al., 2015). For example, a child may be able to catch a ball thrown by the 
examiner; however, that same child may or may not be able to catch the ball while running or 
before/after another fundamental movement skill in a game setting (Longmuir et al., 2015). The 
goal of monitoring movement skill development in early adolescence may require a more 
complex, demanding and dynamic task to give a true indication of FMS proficiency (Longmuir 
et al., 2015). Another noted limitation to traditional FMS assessment tools is the scarcity of 
discussion of the natural variation in motor skill development of typically developing children, 
and the over-reliance on chronological age benchmarks (Wiart & Darrah, 2001). 
PE teachers are faced with numerous barriers to effective assessment of students’ FMS, including 
high student numbers per class, limited class time and a lack of preparation time (Johnson, 2005). 
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Due to these barriers, many teachers resort to using levels of participation, attitude, appropriate 
clothing and attendance as criteria for assessing students (Lander et al., 2015). Not enough teachers 
use movement skill test scores or knowledge test scores as assessment criteria to assess student 
learning (Lee et al., 2007a). Other barriers to effective FMS assessment include the assessment 
task not being engaging or fun for students, a lack of FMS-specific criteria prescribed in the 
school’s PE curriculum, and traditional assessment protocols being predominantly summative 
(Lander et al., 2015). Furthermore, traditional FMS assessment protocols take 15 to 60 minutes 
per child to administer (e.g., TGMD-2 and the Victorian FMS Assessment; Wiart & Darrah, 2001), 
and are therefore difficult to implement in a typical PE class. Thus, a major barrier to effective 
FMS assessment is the lack of an appropriate diagnostic assessment tool that is valid and reliable 
for early adolescents (Black et al., 2003). 
1.6.7 An alternative approach to FMS assessment – the CAMSA 
The Canadian Agility and Movement Skill Assessment (CAMSA), designed as part of a larger 
study of children’s physical literacy, offers an alternative approach to the assessment of FMS 
proficiency (Lloyd, Colley & Tremblay, 2010; Tremblay & Lloyd, 2010). The CAMSA assesses 
FMS in a dynamic format that simulates active play and requires students to balance speed with 
technique to optimise performance. It requires students to run a total distance of 20 metres while 
completing seven movement skill tasks (Figure 7): two-footed jumping into and out of three 
hoops on the ground, sliding from side to side over 3 metres, catching a ball and then throwing 
the ball at a wall target 5 metres away, skipping for 5 metres, one-footed hopping in and out of 
six hoops on the ground, and kicking a soccer ball between two cones 5 metres away. 
Performances are evaluated using completion time (i.e. ‘product’ measure) and reference criteria 
(i.e. ‘process’ and ‘product’ measures).  
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Figure 7: Canadian Agility and Movement Skill Assessment (CAMSA) setup. Source: Longmuir, Boyer, 
Lloyd, Borghese, Knight, Saunders, Boiarskaia, Zhu, & Tremblay (2015). 
The CAMSA course has been tested for reliability, validity and feasibility in children (n = 1165, 
52% female) aged 6 to 14 years (Longmuir et al., 2015). An evaluation of expected patterns of 
movement skill development was conducted using performance variation by age and sex. Inter- 
and intra-rater (n = 53, 34% female) objectivity and test-retest (n = 76, 45% female) reliability 
were assessed by trained study staff. Completion time had excellent evidence of objectivity for 
inter-rater (ICC = 0.99), intra-rater (ICC = 0.99 to 1.00) reliability, as well as reliability for short 
(2–4 days; ICC = 0.86) and long (>7 days; ICC = 0.82) test-retest interval comparisons. Skill 
score objectivity evidence was substantial for inter-rater (ICC = 0.65 to 0.67), intra-rater (ICC = 
0.72 to 0.86) and long interval test-retest reliability (ICC = 0.74) (Longmuir et al., 2015).  
1. Start behind left yellow hoop. 
2. Two-foot jump through left row of hoops (yellow, 
blue, red). 
3. Side slide from green cone 1 to green cone 2, and 
back to green cone 1. 
4. Run towards the throwing/kicking line, catch the 
ball thrown by examiner and throw hard at the wall 
target before crossing the line. 
5. Run around green cone 2 then skip from red cone 3 
to red cone 4. 
6. Circle around left side of red cone 4, then hop on 
one foot once in all six hoops (in any order). 
7. Run from hoops to throwing/kicking line and kick 
the ball sitting on the line (placed by examiner) 
between yellow cones 5 and 6. 
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Due to the protocol and format of the CAMSA, it is well-suited for assessment of FMS of large 
groups of children in a relatively short period of time, such as within a PE class. Therefore, the 
CAMSA could be utilised in the early stages of a Year 7 FMS unit. It could be used as a 
diagnostic assessment tool to generate information on the FMS proficiency level of students as 
they enter the secondary school system, and subsequently guide teaching. The CAMSA also has 
the potential to be used as formative assessment to enable the teacher to target specific needs and 
provide feedback throughout the learning process. The tool can also be used as a summative 
measure to identify whether teaching and learning objectives have been attained. With the 
capacity to facilitate all three types of assessment, the CAMSA could be considered an excellent 
enabler of assessment for learning.  
Although the CAMSA shows potential as a valid, reliable and feasible assessment tool, further 
research is required. To date, all of the assessors or examiners used in trials have been 
researchers, all with extensive experience in movement skill analysis, rather than teachers. 
Furthermore, the participants have predominantly been enrolled in summer camps, rather than 
school-based settings such as PE classes. Therefore, further research is required to evaluate the 
feasibility and effectiveness of the CAMSA when it is administered by PE teachers in a school 
setting (Longmuir et al., 2015). 
1.7 SUMMARY OF THE PILLARS OF EFFECTIVE TEACHING 
 
In summary, the pillars of effective teaching are: curriculum design and implementation; content 
and pedagogy knowledge; learning environment; and assessment (Tannehill et al., 2013). Given 
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that FMS proficiency is low among children and adolescents, especially in girls’ object control 
skills, it appears that the current quality and provision of these pillars may be inadequate (Bailey, 
2006; Ericsson, 2008; Hardy et al., 2013). It is important for teachers to understand the factors 
enabling and inhibiting students’ FMS developmental status, especially in regards to low-skilled 
girls. This allows teachers to accommodate for individual skill learning and development by 
conducting authentic assessment and integrating effective teaching within optimal environmental 
conditions (Goodway & Branta, 2003). Considering that the greatest influence on the learner is, 
in fact, the teacher (Hattie, 2003b; Hattie & Timperley, 2007), we should strive to produce high 
quality or ‘expert’ teachers by better equipping them with the knowledge, skills and confidence 
to improve the standard of FMS assessment and instruction. 
1.8 IMPROVING THE EFFECTIVENESS OF PE TEACHING VIA TEACHER 
EDUCATION 
The main pathways to improving PE teacher effectiveness are early-service education and in-
service education or professional development (Penney et al., 2013). 
1.8.1 PE teacher pre-service training 
Pre-service teacher training is an important step in creating effective teachers (Webster et al., 
2015). Effectively and safely teaching PE to students requires specific knowledge about children 
and their physical and mental development, body composition (i.e., anatomy) and function (i.e., 
physiology and biomechanics), and motor skills development and acquisition. As previously 
discussed, effective teaching also requires substantial knowledge and skill in pedagogy to 
effectively deliver the content (Webster et al., 2015). Therefore, exemplary pre-service 
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curriculums that are dynamic, engaging and empowering should produce capable and inspiring 
teachers who are well prepared to incorporate a diverse set of pedagogical strategies designed to 
enhance the quality of PE teaching in schools (Lee et al., 2007).  
However, there may be a disconnect between what is taught in many pre-service programs and 
what is required in reality as a practising PE teacher in schools (Lander et al., 2015; Lee et al., 
2007). Although it is important that future PE teachers understand the theoretical foundations of 
what they teach (National Association for Sport and Physical Education & American Heart 
Foundation, 2012), overemphasising theory in pre-service PE programs may come at the 
detriment of the practical application of teaching, thus diminishing the fundamental essence of 
PE (Johnson, 2013). Hastie et al. (2005) suggest that experience plays a critical role in the 
teacher’s ability and willingness to learn, as experience enables them to understand theory in 
practice and theory through practice. In fact, teachers are said to be more open to learning when 
they are immersed in an authentic environment, as they can take ownership of their learning, and 
relate and apply the new knowledge to a more meaningful context (Lee et al., 2007b). 
Furthermore, a lack of real-life experience results in pre-service teachers relying on their own PE 
and sporting experience, which often centres on traditional skill-based approaches to teaching 
games, where skills are taught in isolation from the games context (Hastie et al., 2005). Thus, 
pre-service teachers are likely to retreat from student-centred approaches, which are more 
conducive to FMS learning for girls, and resort to less motivating, more controlling teacher-
directed approaches to instruction (Azzarito et al., 2006; Brown & Rich, 2002; Hastie et al., 
2005; Keay, 2007; McCaughtry, 2006; Rich, 2004).  
Pre-service teacher education programs play a significant role in ensuring that teachers 
understand the theory behind effective PA and FMS programs in schools (Hart, 2005). However, 
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helping teachers evoke meaningful long-term behaviour change is likely to extend beyond what 
is provided in pre-service education (Webster, 2011). Thus, continuing professional development 
may promote ongoing teacher learning in authentic settings, and improve the instructional 
practices of teachers (Kulinna, 2012). 
1.8.2 PE teacher professional development 
In all educational settings, professional development for teachers and administrators should be a 
continuous process of acquiring new knowledge and skills, and it is essential for improving 
classroom instruction and student achievement. Indeed, there is a strong link between 
professional development, teacher learning and practice, and student achievement (Yoon, 
Duncan, Lee, Scarloss, & Shapley, 2007). This aligns with research on effective professional 
development, which illustrates that: (1) professional development enhances teacher knowledge 
and skills, (2) better knowledge and skills improve classroom teaching, and (3) improved 
teaching raises student achievement (Fishman, Marx, Best, & Tal, 2003; Guskey, 2002; Guskey 
& Sparks, 2004; McCaughtry, Mrtoōartin, Kulinna, & Cothran, 2006). The positive influence 
that teacher training or professional development programs have on teaching behaviour has been 
well established in several school disciplines (e.g., science, mathematics) (Hart & Lee, 2003). In 
addition, some promising results have emerged in student health outcomes after teacher training. 
For example, using Guskey & Sparks’ (2004) ‘model of teacher change’, Kulinna (2012) 
detected significant increases in students’ PA after their teacher underwent a one-year 
professional development program. 
However, despite the correlation between teacher training and improved teacher instructional 
practices, the literature is fraught with concern surrounding the current state of professional 
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development in PE (Armour & Yelling, 2007). Indeed, a major barrier to implementing quality 
PE is the lack of appropriate teacher training (Bechtel & O’Sullivan, 2006). Professional 
development or in-service staff development has typically been haphazard and left primarily to 
local school districts, which often rely on personnel from within their districts or commercial 
entities. Rarely are these in-service programs evaluated for their long-term effectiveness 
(Dowda, Sallis, McKenzie, Rosengard, & Kohl, 2005). It is understood that professional 
development programs are more likely to improve teaching practices and student learning 
outcomes if they: are framed by theory, provide academic and pedagogy content, encourage a 
collaborative approach and active learning, are embedded within the role of a teacher, and occur 
over more than one day (Garet, Porter, Desimone, Birman, & Yoon, 2001). However, it is 
unclear what characteristics of teacher training or professional development in regards to the 
teaching of FMS are the most important in improving teaching and subsequent student outcomes 
in FMS. It is clear that while teachers are capable of making substantial improvements in student 
outcomes in PA and FMS, the nature and quality of teacher training in regards to FMS 
interventions is under-studied and, perhaps as a result, the value of teacher training is not widely 
understood.  
1.9 CHAPTER SUMMARY 
 
The importance of PA lies in the widely acknowledged health benefits to be gained. However, 
levels of PA among children are low, and decline further during adolescence, with the most 
marked decline noted in adolescent girls. Competence in a range of FMS can potentially prevent 
the decline of PA typical during adolescence. However, prevalence of skill competency is low 
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among children and adolescents, and is particular low in girls. Skills are not mastered via the 
maturation process alone, but rather are shaped via several environmental influences (e.g., 
support, feedback and opportunity to practise). Schools are in a position to combat low levels of 
skill and activity and, in schools, physical education teachers are an important influence on 
student learning. Systematic evidence has demonstrated the potential to improve FMS in children 
via school-based interventions, specifically those utilising a specialist or highly trained PE 
teacher. However, current knowledge on FMS intervention effectiveness in the adolescent 
population is limited, and those targeting early-adolescent girls even more so. Furthermore, 
despite the focus of FMS in PE curriculums worldwide, the apparent gender disparity in FMS 
indicates that the current approach to FMS instruction and assessment by PE teachers in schools 
fails to address the motivational needs of female students. Subsequently, many girls transition 
into Year 7 without the skills necessary to participate confidently in high school PE or engage 
successfully and confidently in PA.  
1.10 THESIS AIMS 
In light of the above discussion, the aim of this thesis by publication was to synthesise existing 
evidence and generate new knowledge in regards to FMS improvement in early-adolescent girls. 
Specifically, this thesis aimed to: investigate key characteristics of teacher training in effective 
school-based PA and FMS interventions; explore the current approaches to FMS teacher 
assessment and instruction of early-adolescent girls; test the feasibility, validity and reliability of 
a newly developed FMS instrument; and promote FMS proficiency in early-adolescent girls by 
improving the quality of assessment and instruction provided to them.  
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Each of the five publications included as part of this thesis reports on a specific aim, as outlined 
below:  
1. To investigate the type and quantity of teacher training in school-based physical education PA 
and/or FMS interventions, and to identify what role teacher training had on the intervention 
outcome. 
2. To examine PE teachers’ perceptions of: (i) the importance and relevance of teaching FMS to 
Year 7 girls; and (ii) the factors influencing effective FMS instruction. 
3. To explore whether the CAMSA is a feasible FMS assessment instrument for teachers of Year 
7 girls in an Australian school-based PE context. 
4. To compare the test-retest reliability and concurrent validity of the CAMSA with a commonly 
used FMS assessment instrument, the Victorian FMS Assessment (Department of Education 
Victoria, 1996), developed to be used by teachers in a PE setting. 
5. To investigate whether an intervention focusing on teacher training in and teacher delivery of 
authentic assessment (i.e., the CAMSA) coupled with student-centred pedagogy (i.e., SAAFE 
teaching principles) across a 12-week PE program can improve the FMS proficiency of Year 7 
girls. 
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CHAPTER 1: PART B 
CHARACTERISTICS OF TEACHER TRAINING IN 
SCHOOL-BASED PHYSICAL EDUCATION 
INTERVENTIONS TO IMPROVE FUNDAMENTAL 
MOVEMENT SKILLS AND/OR PHYSICAL ACTIVITY: A 
SYSTEMATIC REVIEW 
The first thesis aim was investigated in this study: To investigate the type and quantity of teacher 
training in school-based physical education PA and/or FMS interventions, and to identify what 
role teacher training had on the intervention outcome. 
The outcomes of this study have been previously accepted and published in the paper:  
Lander, N., Eather, N., Morgan, P., Salmon, J., & Barnett, L.M. (2016). Characteristics of 
teacher training in school-based physical education interventions to improve fundamental 
movement skills and/or physical activity: a systematic review. Sports Medicine, 47(1), 
135-161. doi:10.1007/s40279-016-0561-6. doi:10.1007/s40279-016-0561-6 
Pre-service teacher education programs play a significant role in preparing teachers to deliver 
effective PA and FMS programs in schools. However, helping teachers evoke long-term 
behaviour change extends beyond what is provided in pre-service education. Thus, there is a 
clear need for continuing professional development to promote ongoing teacher learning and 
improve teaching practices. The positive influence that teacher training programs have on 
teaching behaviour has been well established in several school disciplines (e.g., science, 
mathematics). Despite the correlation between teacher training and improved instructional 
practices, the literature is fraught with concern surrounding the current state of professional 
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development in PE. Furthermore, the quality of teacher training in school-based PA and FMS 
interventions has received little attention, and research on the impact of the nature and quality of 
teacher training in PE interventions targeting FMS and PA is largely absent from the literature. 
Therefore, the aim of this systematic review was to explore characteristics of teacher training 
used in school-based PE interventions in PA and/or FMS, and to investigate the importance of 
teacher training on these outcomes. In addition, the review aimed to identify whether there is a 
link between certain teacher training characteristics and FMS and/or PA improvement. The 
findings of this study provided an evidence-based framework for the structure, design and 
delivery of the teacher training component of a randomised controlled trial (RCT) (Chapter 5).  
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Supplementary Table 1: Basic intervention characteristics  
Reference, 
country 
Sample Study 
design 
Intervention design Intervention 
duration 
Behavioural 
theories 
Measures Outcomes 
Ahamed et 
al. 2007 
(66) 
Canada 
n = 287 
Primary school  
9–11 years old 
Co-ed 
RCT Compared academic performance 
total score between Action Schools 
British Columbia (ASBC!) and 
control schools 
16 months 
15 min of 
additional PA per 
school day (75 
min per week), in 
addition to 80 min 
of PE per week 
Socio-ecological 
model 
Health promoting 
schools and 
comprehensive 
school health model 
PA: PAQ-C PA level in intervention 
schools increased by 47 min 
per week (13  62 vs 92 ≤ 45, 
p < 0.001) and maintained 
academic performance 
Akbari et al. 
2009 
(67) 
Iran 
n = 40  
Primary school  
7–9 years old 
Boys 
Quasi Traditional games program: warm 
up; traditional games (culturally 
appropriate); cool down 
Control: football, computer games 
and cycling 
8 weeks 
3  60 min 
sessions per week 
NR FMS: TGMD 2 Traditional games with a mean 
difference in FMS (17.12, p < 
0.001) were significantly more 
effective than daily activities in 
improving FMS 
Bakhtiari et 
al. 2011 
(48) 
Iran 
n = 40  
Primary school  
Mean 8.9 years 
old 
Girls  
RCT Selected exercises according to 
specific lesson plan: heating, cooling 
8 weeks 
3  45 min 
sessions per week 
NR FMS: TDMD-2 Intervention group showed 
significant difference in 
locomotor skill (8.433, p < 
0.05), manipulation skills 
(10.951, p < 0.001) and overall 
motor development (13.203, p 
< 0.001) than the control group 
Boyle-
Holmes et al. 
2010 
(49) 
USA 
n = 1464 
Primary school 
students 
Grades 4 and 5 
Co-ed 
Quasi  Compared impact of developmental 
PE curriculum (Michigan’s 
exemplary PE curriculum, EPEC) on 
PA levels, PA competence and 
physical fitness with students in 
existing PE curriculums 
44  30 min 
lessons per grade 
(2 days per weeks)  
NR FMS: leap 
(locomotor) and 
forehand strike 
(object control) 
Significant increase in 
indicators of motor skill self-
efficacy and PA levels  
Cohen et al. 
2015 
(50) 
Australia 
n = 460 
Primary school  
8.5 +/- 0.6 years 
old 
Co-ed 
RCT Supporting children’s outcomes 
using rewards, exercise and skills 
(SCORES) 
Multi-component PA and FMS 
intervention for children attending 
primary schools in low income 
community 
12 months Socio-ecological 
model 
Behavior change 
guided by self-
determination and 
competence 
motivation theory  
PA: SOFIT  
FMS: TGMD-2 
The intervention improved 
daily MVPA (12.7 MVPA 
min/day), improved overall 
FMS competency (4.9 units) 
and increased cardio-
respiratory fitness  
Dobras et al. 
2013 
(64) 
Serbia 
n = 255 
Primary school  
Grades 6, 7 and 8  
Quasi Tested genuine motivational program 
in PE and assessed its contribution 
toward improvement of motor 
abilities and decrease in truancy 
17 weeks (one 
semester) 
Two PE classes 
per week 
Motivational climate FMS: Milanovic 
1981; Metikos 
1989 
Experimental group had 
significantly greater 
improvement in motor abilities 
than control and significantly 
less truancy 
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Co-ed 
Ericsson 
2011 
(51) 
Sweden 
n = 263 
Primary and 
secondary school  
Years 1–9 
Co-Ed 
Quasi  
Longitudinal 
PEH was increased from two to three 
lessons per week and different local 
sports clubs had physical activities 
with the students’ two lessons per 
week, based on games and playful 
motor training 
Control: regular PEH two  90 min 
lessons per week 
Treatment: PEH and physical 
activities five  25 min lessons per 
week and one extra 60 min lesson if 
needed  
9 years 
One motor training 
lesson every 
school day 
The MUGI model of 
motor skills training  
Motor skill: 
MUGI check list 
– hand–eye 
coordination 
(throw and catch, 
bounce, obstacle 
course); balance 
ability and 
bilateral 
coordination 
(skip, hop on one 
leg, balance on 
one leg, 
involuntary 
movements) 
Students’ motor skills 
improved and differences in 
motor skills between boys and 
girls decreased  
After 1 year: intervention 
group had better motor skills 
than control. Difference rather 
large (Cramer’s index = 0.24). 
School year 3-the differences 
were very large (Cramer’s 
index = 0.37) and in year 9 the 
differences were even larger 
(Cramer’s index = 0.62) 
The intervention group had 
significantly higher marks in 
PEH than in the control group 
Fairclough & 
Stratton 2006 
(68) 
UK 
n = 62 
Primary school  
Grade 7 (11–12 
years old) 
Girls 
Quasi 
 
Teachers enhanced the PA levels of 
students  
Aim to increase cardio respiratory 
health by manipulating teachers’ 
behavior (i.e. pedagogical 
intervention) 
6  2 h lessons Effective pedagogical 
practice (Silverman, 
1991) 
PA: direct 
observation 
Intervention students took part 
in significantly more MVPA 
than control (18.5% vs 13.5% 
of lesson time, p < 0.5) 
Fogel et al. 
2010 
(52) 
USA 
n = 4 
Primary school  
Grade 5  
Quasi Compared the effects of regular PE 
classes and exergaming on PA 
Students rotated 9 stations (11 
activities) every ~10 min 
NR NR PA: personal 
digital assistants 
programmed for 
data collection of 
duration of PA 
Exergaming provided more 
opportunity to engage in PA 
than standard PE program 
Gao 2011 
(53) 
USA 
n = 163  
Primary school  
Mean age 12.39 
years, SD = 0.95 
Co-ed 
RCT Investigated whether student 
motivational belief (self-efficacy and 
outcome expectancy), MVPA and 
persistence in PE classes varied as a 
function of learning activity (e.g. 
soccer vs fitness) 
Four weeks  
90 min per session 
Self-efficacy theory  PA: 
questionnaires 
and 
accelerometers 
Students exhibited higher 
MVPA in soccer classes than 
fitness classes 
Only self-efficacy significantly 
predicted MVPA, while both 
self-efficacy and outcome 
expectancy were predictors of 
persistence  
Gorely et al. 
2009 
(69) 
UK 
n = 589 
Primary school  
Mean age 8.1 
years 
Co-ed 
Quasi 
 
GreatFun2Run: multi-component 
intervention aiming to increase 
children’s PA and fruit and veg 
consumption through PE lessons  
Highlighted PA events and outreach 
to families  
Ten months  
Two hours per 
week 
Social-cognitive 
theory  
PA: pedometer Intervention schools increased 
total time in MVPA (by 9 
min/day vs a decrease of 10 
min/day), and their time in 
MVPA bouts lasting at least 
one minute (10 min/day 
increase vs no change).  
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Positive changes were also 
noted in body composition 
Gortmaker et 
al. 1999  
(82) 
USA 
n = 1295 
Primary school  
Mean age 11.7 
years 
Co-ed 
RCT Planet health intervention 
Teacher training, PE materials, 
wellness sessions and fitness funds 
PE materials focused on activity and 
inactivity themes, student self-
assessment of activity, goal-setting, 
evaluations for reducing inactivity, 
replacing inactivity time with MVPA 
Control group: regular PE 
Two years Behavioural-choice 
theory 
Social-cognitive 
theory 
PA: self-reported 
Youth activity 
questionnaire  
No statistically significant 
outcomes in PA were obtained.  
Changes in MVPA (hours/day) 
from baseline to follow up: 
Control: 2.44 (–0.03) 
Intervention: 2.44 (–0.10) 
Graf et al. 
2005 
(70) 
Germany 
 
n = 651 
Primary school  
Mean age NR 
Co-ed 
RCT Children’s health interventional trial 
(CHILT) 
Designed to promote a healthy 
lifestyle in primary schoolchildren 
(Graf 2003)  
Increase the total energy expenditure 
from PA during lessons and breaks to 
optimize PE lessons and to enhance 
health knowledge 
20.8 ± 1.0 (19.1–
22.6) months 
Weekly 20–30 min 
health education 
lessons  
Daily PA for at 
least 5 min 
Theory of planned 
behaviour 
Precaution adoption 
process model 
(Weinstein, Rothman 
& Sutton, 1998) 
6-min run and 
the body 
coordination test 
for children 
The increase in lateral jumps 
was significantly higher in IS 
than CS (p < 0.001) 
The 6-min run distance was 
significantly improved in IS (p 
= 0.020) 
Overweight and obese children 
in both IS and CS had 
significantly poorer 
coordination and endurance 
than normal and underweight 
children (p ≤ 0.001) 
Harrison et 
al. 2006 
(71) 
Ireland 
n = 312  
Primary school  
Mean age 10.2 +/-
0.7 years 
Co-ed 
Quasi Switch off-Get Active aimed to 
increase PA and decrease screen time 
Used self-monitoring, budgeting and 
goal-setting, activity point scoring 
and project diaries 
16 weeks 
10  30 min 
lessons  
Social-cognitive 
theory  
PA: self-reported Differences in self-reported PA 
(intervention + 0.84 30 min 
blocks/day, 95% CI 0.11–1.57, 
p < 0.05) and self-efficacy for 
PA (p < 0.05) but not for self-
reported screen time 
(intervention –0.41 blocks/day, 
95% CI = 0.93–0.12, p = 0.13) 
How et al. 
2013 
(54) 
Australia 
n = 257  
Secondary school 
Mean age 12.91 
years, SD = 0.29  
Co-ed 
RCT Three separate 5-week units of 
netball, tennis and tee-ball. The 
intervention group chose between: (a) 
participating in the unit presented by 
their PE teacher, (b) acting as a “PE 
development officer”, or (c) planning 
and undertaking their own personal 
PA program  
Control group: normal PE lessons 
15 weeks Self-determination 
theory  
PA: 
accelerometer 
Perceptions of 
PE: 
questionnaire 
(sports 
motivation scale) 
A lack of choice in PE aligned 
with less positive perceptions 
of autonomy support among 
students in the control group, 
compared with their 
counterparts in the intervention 
group 
In some choice formats, 
students exhibited significantly 
higher PA levels than students 
who undertook normal PE 
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Jago et al. 
2011 
(55) 
USA  
n = 4063 
Middle school  
Grade 6 baseline 
assessment; post-
assessment grade 
8 
Co-ed 
RCT HEALTHY intervention to improve: 
school food, PA, social marketing 
and PE  
Assessed the effect of the 
HEALTHY intervention on the 
metabolic syndrome (Met-S), fitness 
and PA levels 
Introduced a curriculum of lesson 
plans to increase student MVPA 
2.5 years HEALTHY 
multicomponent 
intervention 
PA: self-reported The control group reported 96 
min of MVPA at baseline; 
intervention group reported 
103 min 
There were no statistically 
significant differences in Met-
S, fitness or MVPA levels for 
ethnic, obesity, or ethnic × 
obesity subgroups for either 
gender after adjustment for 
baseline values and 
confounders 
 
Jamner et al. 
2004 
(72) 
USA 
n = 47 
Secondary school  
Mean age 14.9 
years 
Girls 
Quasi FAB intervention 
Participant-directed curriculum with 
one day per week devoted to PA and 
exercise 
Girls-only PE class, no PE uniform 
and no 1-mile fitness test 
Four months 
Five days per 
week, 60 min each 
day (~40 min 
activity) 
Self-efficacy, social 
support, perceived 
barriers, perceived 
benefits, and 
enjoyment of 
exercise 
PA: self-reported The intervention had a 
significant effect on 
cardiovascular fitness (p = 
0.017), lifestyle activity (p = 
0.005) and light activity (p = 
0.023), moderate activity (p = 
0.007), and hard activity (p = 
0.006) 
Kalaja et al. 
2012 
(56) 
Greece 
n = 446  
Secondary school  
Grade 7 (~13 
years old)  
Co-ed 
Quasi Intervention aimed to increase 
student FMS via training in 
naturalistic PE classes 
One year 
33  25 min 
sessions 
NR FMS: Flamingo 
standing test, 
rolling test, 
leaping test, 
shuttle run test, 
rope jumping 
test, accuracy 
throwing test, 
figure 8 
dribbling test 
Significant condition  time 
interaction in static balance, 
dynamic balance, balance 
skills sum score, movement 
skills sum score, and self-
reported PA 
Kriemler et 
al. 2010  
(57) 
Switzerland 
n = 502 
Primary school  
Grades 1 and 5 
Co-ed 
RCT Multi-component PA program that 
added two PE lessons to the existing 
three per week, as well as adding 
short activity breaks and PA 
homework 
One year  
2  45 min PE 
lesson per week 
given by PE 
teacher 
3  45 min PE 
lessons given by 
classroom teacher 
Several 5 min 
bouts of PA per 
day, 10 min PA 
homework per day 
Socio-ecological 
model  
PA: 
accelerometer 
The intervention favorably 
affected body composition, 
aerobic fitness, PA, and 
cardiovascular risk. 
Approximate improvement of 
11 MVPA min/day. 
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Lonsdale et 
al. 2013 
(58) 
Australia 
n = 288  
Secondary school  
Mean age 13.6 
years 
Co-ed 
RCT Classes were randomly assigned to 
one of four teaching strategies: (1) 
explaining relevance; (2) providing 
choice; (3) complete free choice; or 
(4) usual practice 
3 months Self-determination 
theory  
PA: 
accelerometer 
The ‘free choice’ intervention 
increased PA (p < 0.05) 
‘Providing choice’ and ‘free 
choice’ interventions decreased 
sedentary behavior (p < 0.05) 
Luepker et al. 
1996 
(83) 
USA 
n = 5106  
Primary school  
Mean age 8.76 
years 
Co-ed 
RCT This study examined the prevention 
of cardiovascular disease risk factors 
using school health behavior, food 
service, PE, and the CATCH 
classroom health curriculums 
2.5 years Organizational 
change 
Social-cognitive 
theory 
PA: self-report 
and direct 
observation 
The intensity of PA in PE 
classes during the CATCH 
intervention increased 
significantly in the intervention 
schools compared with the 
control schools (p < 0.02) 
Daily vigorous activity was 
significantly higher for 
intervention than control 
groups (58.6 min vs 46.5 min; 
p < 0.001) 
Magnusson 
et al. 2011 
(59) 
Iceland 
n = 320 
Primary school  
Mean age 7.4 
years 
Co-ed 
RCT Increased PA at school to a minimum 
of 60 min during school hours, 
utilizing PE, recess and PA integrated 
into various subjects  
After the first year, an additional PE 
class, on top of two 40 min PE 
sessions per week and two swimming 
lessons taught over 6 weeks 
2 years Social-cognitive 
theory 
PA: 
accelerometer 
No difference in PA intensity 
(min of MVPA) between the 
two study groups at baseline 
1 year: intervention schools 
more physically active at a MV 
intensity than control (mean 
difference of MVPA log min 
0.61, 95% CI: 0.02, 1.20, p = 
0.04) 
Significant three-way 
interaction between mid-point, 
group and gender (mean diff of 
MVPA log min 1.06, 95%: 
0.15, 1.97, p = 0.2), indicating 
a significantly greater increase 
among the boys in the 
intervention schools compared 
with girls 
No difference in PA was 
detected between the study 
groups at the end of the study 
Martin et al. 
2009 
(81) 
USA 
n = 64 
Primary school  
Mean age 5 years 
Co-ed 
Quasi  School A: mastery climate 
School B: low autonomy climate 
Six weeks 
30  30 min 
sessions 
Motivational climate  
(TARGET structures) 
FMS: TGMD-2 Significant group  time 
interactions for the locomotor 
subscale (p = 0.001) and object 
control subscale (p = 0.001) 
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The mastery group improved 
significantly while the low 
autonomy group did not 
Maskell et al. 
2004 
(73) 
USA 
n = 42 
Primary school  
Mean age 6.98 
years 
Co-ed 
 
RCT Lessons followed a mastery goal 
orientation to accomplish four criteria 
of the overhand throw (TGMD-2) 
Intervention group: BrainGym warm 
up and other activities  
Five weeks 
16  30 min 
lessons 
Mastery goal 
orientation 
FMS: TGMD-2 No significant pre- or post-
group differences in the 
TGMD-2 scores 
McKenzie et 
al. 1998 
(46) 
USA 
n = 709 
Primary school  
Grades 4 and 5 
Co-ed 
RCT SPARK-PE: manipulative skill 
development as part of a larger study 
of the efficacy of an experimental 
health-related PE curriculum and 
professional development program 
Assessed effects of a professional 
development program on three 
manipulative skills  
Seven schools were randomly 
assigned to three treatments: PE 
specialists, trained classroom 
teachers, or control 
Two years SPARK-PE FMS: overhand 
throw (ball to hit 
target), catch 
(ball tossed 
underhand), kick 
(stationary ball 
into target) 
In the fall baseline, boys 
scored higher than girls; 5th-
graders scored higher than 4th-
graders 
In the spring, children in PES 
schools had improvements of 
21%; those in TT and CO 
schools gained 19% and 13%, 
respectively 
Gain scores were significant 
for catching (p = 0.005) and 
throwing (p = 0.008) 
Intervention effects did not 
differ by gender or grade; 
adjusting for condition, boys 
made significantly greater 
gains than girls 
Michaud et 
al. 2011 
(60) 
Canada 
n = 168 
Primary school  
Grade 5 
Co-ed  
RCT To examine the impact of team 
pentathlon on girls’ and boys’ PA: 
1. A 3-week baseline measure of PA 
for both intervention and control 
2. A 5-week intervention program 
and weekly PA measures  
3. A 2-week recess for both groups  
4. PA measured for both groups 
12 weeks NR PA: volume 
measured in 
pentathlon hours 
(developed for 
the study) 
Intervention students were 
significantly more active at the 
time of the pentathlon and 
three weeks after the 
intervention program 
Naylor et al. 
2006 
(74) 
Canada 
n = 42 
(teachers/classes)  
Grades 4–6 (9–11 
years old) 
RCT Action Schools provided tools for 
teachers to create individualized 
action plans for: schools; scheduled 
PE; classroom action; family and 
community; extra-curricular 
11 months  Action Schools BC 
(AS!BC) 
PA: self-reported After intervention and follow-
up, groups 1 and 2 had 
significantly more (p = 0.05) 
PA min per week than the 
control group (group 3) 
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Co-ed Students and teachers assigned to 
either: 
1. Champion school – given PE 
resources, initial training and support 
to champion teachers 
2. Liaison school – given weekly 
contact with PE specialists 
3. Usual PE curriculum 
Teachers who received Action 
Schools! BC training and 
resources provided 55–67 min 
of PA per week than usual 
practice 
Neumark-
Sztainer et al. 
2010 
(65) 
USA 
n = 201 
Secondary school  
Mean age 15.4 
years 
Girls 
RCT Aimed to provide a class 
environment in which larger girls 
could feel comfortable being 
physically active   
Substituted existing PE with 4 PA 
sessions per week, and nutrition and 
social support sessions every second 
week 
Community guests, strength training, 
and a variety of activities led by the 
PE teacher 
Control schools received minimal 
intervention of written materials on 
health and PA at baseline assessment 
Five months  Social-cognitive 
theory 
PA: self-reported Girls in the intervention 
significantly progressed in 
their stage of behavioral 
change for PA from baseline to 
follow-up 
Intervention group did more 
PA per week than control. Post 
intervention: Intervention 
group 6.21 hours PA per week, 
Control 5.87 hours PA per 
week, but not significant (p 
=0.66) 
Pate et al. 
2005 
(75) 
USA 
n = 2744  
Secondary school  
Mean age 13.6 
years 
Girls  
RCT Lifestyle education for activity 
program (LEAP) 
Designed to change the instructional 
program and the school environment 
to increase support for PA among 
girls  
Six components: gender-specific PE 
and health education, school 
environment, school health services, 
staff health promotion, and 
family/community involvement 
Control: usual school program 
One year Socio-ecological 
model 
PA: self-reported At follow-up, 45% of the girls 
in the intervention and 36% of 
the girls in the control reported 
vigorous activity 1 or more 30-
min time blocks over a 3-day 
period 
 
Pieron et al. 
1996 
(84) 
Belgium  
n = 1131 
Primary school  
Grades k–6 
Co-ed 
Quasi Collaboration between classroom 
teacher and PE specialist 
Intervention group: received daily PE 
classes  
Control: regular PE 
Three years 
 
NR FMS: 36 skills At post-test, intervention group 
was better at catching, rotation 
and throwing than control (p = 
0.05) 
However, the control group 
was better at handstand (p = 
0.05) 
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Sacchetti et 
al. 2013 
(61) 
Italy 
n = 247 
Primary school  
Age 8–9 years 
Co-ed 
RCT Intervention group: PA program with 
enhanced durations, intensity and 
frequency. as recommended by the 
International Guidelines and the 
European Hear Study, and Helena 
Study  
Study targeted gym, classroom and 
school yard 
Control: standard program of two 50 
min PE lessons per week 
Two years  NR PA: self-reported The enhanced program 
improved physical ability and 
determining a decrease (boys: 
10%, girls 12%) 
In daily sedentary activities 
(pre-intervention versus post-
intervention, p < 0.05; 
intervention versus control 
group, p < 0.01) 
Sallis et al. 
1997 
(47) 
USA 
n = 1538  
Primary school  
Mean age 9.49–
9.62 years  
Co-ed 
RCT SPARK 
Seven elementary schools were 
assigned to one of three conditions: 
(1) specialist led; (2) trained 
classroom teacher; or (3) usual PE 
Designed to promote high levels of 
PA, teach movement skills, and be 
enjoyable 
Two years 
Three PE classes 
per week 
SPARK lesson: 30 
min  
Self-management 
session: 30 min 
SPARK  PA: direct 
observation  
Specialist teachers spent more 
time in PE classes, provided 
students with more PA, and 
enhanced female students’ 
fitness 
Specialist-led students 
participated in twice as much 
MVPA and expended twice as 
many calories during PE each 
week as control students; 
teacher-led students were 
intermediate. 
Approximate improvement of 
MVPA of 3.69 (-6.01, 13.39) 
Sallis et al. 
2003 
(76) 
USA 
n = 1109  
Middle school  
Grade 6 to middle 
school 
Co-ed 
RCT The middle school PA and nutrition 
(M-SPAN) study 
Aimed to increase PA and decrease 
saturated fat consumption 
Intervention: (a) increase PA in PE 
through changing lesson context, 
lesson structure and teacher behavior; 
(b) increase activity on campus 
throughout the school day during 
leisure periods 
Two years Structural ecological 
model  
PA: direct 
observation 
The intervention caused 
significantly greater PA for the 
total group F[1.46] = 7.53, (p < 
0.009), with a large effect size 
(d = 0.93). Time by condition 
was significant for boys (p < 
0.001), but not girls (p < 0.04) 
The intervention did not 
reduce total fat (p < 0.91) or 
saturated fat (p < 0.79) 
The intervention reduced body 
mass index of boys (p < 0.05) 
Siegrist 2011 
(62) 
Germany 
n = 724 
Primary school 
Mean 
age 8.4 ± 0.7 years 
Co-ed 
RCT JuvenTU 
Directly educated and encouraged 
children, teachers, and parents on 
how to live active and healthy 
lifestyles 
One year 
10  45 min 
health-related 
lessons 
Parents attended 
two and teachers 
attended three 
NR PA: moderate to 
vigorous PA 
index 
PA and physical fitness 
increased in intervention 
groups, but there were no 
significant effects 
Approximate physical activity 
improvement in IS from 4.6±
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School environments were altered to 
promote more PA 
health-related 
lessons 
2.0 days/week to 5.1±2.0 
days/week (p < 0.001) 
Sollerhed et 
al. 2008 
(77) 
Sweden 
n = 132  
Primary school  
Mean age 6–9 
years at baseline; 
9–12 years at 
follow-up 
Co-ed 
Quasi Increased allocated time for PE, from 
1–2 40 min lessons per week to four 
lessons over four days 
On the 5th day, classes had outdoor 
physical activities with their 
classroom teacher for about 1 hour 
Obese children had the option of one 
extra voluntary lesson per week, with 
special attention paid to motor skills 
and self-esteem 
Three years  NR FMS: rope skip 
and ball bounce 
(developed for 
study) 
Physical 
performance 
Physical index: 
EUROFIT 
(1993)  
Children in the I-school 
showed significant greater 
improvements in physical 
index than in the N-school 
(1.09 vs −1.19; p = 0.003), as 
well as in endurance 
performance (1.42 vs −1.16; p 
< 0.001) and motor skill 
performance (0.57 vs −0.65; p 
= 0.010) 
Strength performance did not 
differ between the two schools 
Changes in BMI were 
significantly greater in the I-
school than in the N-school 
(−0.32 vs 0.25; p = 0.033) 
Simons-
Morton et al. 
1991 
(85) 
USA 
n = NR 
(4 schools) 
Primary school  
Grades 3 and 4 
Co-ed 
Quasi Go for Health  
Teachers received PD in 
implementing the intervention 
Control school: regular PE 
curriculum 
Three years NR PA: direct 
observation 
The intervention significantly 
increased MVPA (p = 0.05) 
van Beurden 
et al. 2003 
(78) 
Australia 
n = 1045 
Primary school  
Years 3 and 4 (7–
10 years old)  
Co-ed 
Quasi  MIGI 
Aimed to support teachers and create 
supportive environments and healthy 
school policies 
Included: school project teams, a 
buddy program, professional 
development for teachers, a project 
website, and funding for purchase of 
equipment 
One year Multi-strategic 
approach including 
all elements 
recommended by the 
Ottawa Charter for 
Health Promotion 
PA: direct 
observation 
FMS: Get 
Skilled: Get 
Active 
The intervention delivered 
substantial improvements in 
every FMS for both genders 
(ranging from 7.2% to 25.7%; 
13 of 16 comparisons were 
significant) 
The intervention was 
associated with a significant 
3% increase in MVPA 
Verstraete et 
al. 2007 
(79) 
Belgium 
n = 764 
Primary school  
Mean age 11.2 +/- 
0.7 years 
Co-ed 
Quasi 
 
Based on the SPARK program  
Focused on providing teachers with 
didactical guidelines to teach health-
related PE and to increase children’s 
MVPA levels during PE lessons 
Two years 
2  50 min PE 
classes per week 
SPARK  PA: direct 
observation 
MVPA engagement during PE 
was significantly higher in the 
intervention than control 
MVPA during PE increased by 
14% in the intervention  
No significant effects were 
found on the accelerometer 
data 
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Webber et al. 
2008  
(80) 
USA 
n = 1721 
(baseline)  
Middle school  
Grade 6 
n = 3504 (post-
intervention) 
Grade 8 
Girls 
RCT Trial of Activity for Adolescent Girls 
(TAAG) targeted schools, 
community agencies, and girls to 
increase opportunities and incentives 
for increased PA 
Components included: programs 
linking schools and community 
agencies, PE, health education, and 
social marketing 
A third-year intervention used school 
and community personnel to direct 
intervention activities 
Control: normal PE 
Two years Operant learning 
theory, social-
cognitive 
theory, organizational 
change theory, and 
the diffusion of 
innovation model in a 
socio-ecologic 
framework 
PA: direct 
observation 
There were no differences 
(mean = −0.4, 95% CI = −8.2 
to 7.4) in adjusted MET-
weighted MVPA between 
intervention and control 
schools 
Girls in intervention schools 
were more physically active 
than girls in control schools 
(mean difference 10.9 MET-
weighted min of MVPA, 95% 
CI = 0.52–21.2), but this 
difference was only equivalent 
to about 1.6 min of daily 
MVPA or 80 kcal per week 
Zrnzevic et 
al. 2013 
(63) 
Macedonia 
n = 185  
Primary school  
Mean age 7 years 
+/- 6 months 
Co-ed 
Quasi Experimental program composed of 
athletic exercises, sports games, 
exercises on floor equipment, 
rhythmics and dancing  
One year 
Three classes per 
week 
NR  FMS: Various 
measure of 
motor abilities 
devised for the 
study (MTAP, 
MPOL, MS2M, 
MDPR, MBPR, 
MBAS, MKOP, 
MSDM, M3OV, 
MBMD, MVIS, 
MDNO, MDTR 
The intervention had a 
significant influence on all 
motor abilities 
There was a significant 
intergroup differences in motor 
abilities between the 
intervention and the control p 
= 0.000 
Co-ed, co-educational (both girls and boys); FMS, fundamental movement skills; MVPA, moderate to vigorous PA; n, sample size (number of students unless 
otherwise indicated); NR, not reported; PA, physical activity; PE, physical education; PEH, physical education and health; Quasi, quasi-experimental; RCT, 
randomized controlled trial 
AS!BC, Action Schools! British Columbia; CATCH-PE, Child and Adolescent Trial for Cardiovascular Health, Physical education program; CHILT, Children’s 
Health Intervention Trial; GFH, Go For Health; HEALTHY, multicomponent school-based, cluster randomized controlled trial on the physical activity, fitness 
and Met-S prevalence; LEAP, Lifestyle Education for Activity Program; M-SPAN, Middle School Physical Activity and Nutrition; MUGI, Motor Development 
as Ground for Learning [Motorisk Utveckling som Grund for Inlarning]; SCORES, Supporting Children’s Outcomes using Rewards, Exercise and Skills; 
SPARK, Sports, Pay and Active Recreation for Kids; TAAG, Trial for Active Adolescent Girls 
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CHAPTER 2: PHYSICAL EDUCATION TEACHERS’ 
PERSPECTIVES AND EXPERIENCES WITH 
INSTRUCTION AND ASSESSMENT OF 
FUNDAMENTAL MOVEMENT SKILLS OF EARLY 
ADOLESCENT GIRLS 
The second thesis aim was investigated in this study: To examine PE teachers’ perceptions of: (i) 
the importance and relevance of teaching FMS to Year 7 girls; and (ii) the factors influencing 
effective FMS instruction. 
This study has been previously accepted and published in the following paper:  
Lander, N., Morgan, P.J., Salmon, J., Brown, H., Telford. A., & Barnett, L.M. (2016). Physical 
education teachers’ perspectives and experiences when teaching FMS to early adolescent 
girls. Journal of Teaching in Physical Education. doi:10.1123/jtpe.2015-0201 
It was presented in Chapter 1 that children are developmentally able to master FMS by the end of 
Grade 4. Therefore, primary school PE should provide the ideal environment to assess, teach and 
improve these skills. However, many Australian students, especially girls, pass through primary 
school PE and the early developmental stages without mastering the critical threshold of FMS 
necessary for successful participation in PA and the sports-based curriculum typical of secondary 
school PE. The poor FMS competency observed among girls may be partially explained by 
socio-environmental factors (e.g., working parents, lack of PA opportunities and unsafe 
neighbourhoods), but may also reflect a failure of the ‘traditional’ approach to teaching PE.  
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The aim of this study was to establish a preliminary understanding of FMS instruction and 
assessment in early high school by examining PE teachers’ perceptions of the importance and 
relevance of teaching FMS to Year 7 girls, and the factors influencing effective FMS instruction. 
This study provided formative research of the perceived barriers and facilitators of effective 
FMS teaching for Year 7 girls.  
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CHAPTER 3: TEACHERS’ PERCEPTIONS OF A 
FUNDAMENTAL MOVEMENT SKILL 
ASSESSMENT BATTERY IN A SCHOOL SETTING 
This study investigated the third aim of this thesis: To explore whether the CAMSA is a feasible 
FMS assessment instrument for teachers of Year 7 girls in an Australian school-based PE 
context. 
The outcomes of this study have been previously accepted and published in the following paper:  
Lander, N., Morgan, P.J., Salmon, J., & Barnett, L.M. (2015). Teachers’ perceptions of a 
fundamental movement skill assessment battery in a school setting. Journal of Measurement in 
Physical Education and Exercise Science, 1-13. doi:10.1080/1091367X.2015.1095758 
Chapter 2 indicated that teachers perceived the teaching of FMS to be highly important and 
relevant for Year 7 girls. However, the teachers also highlighted several barriers of effective 
FMS teaching. One of the major barriers identified by the teachers was the lack of appropriate 
and practical FMS assessment available for use in a PE setting. Therefore, this study aimed to 
determine whether the Canadian Agility and Movement Skill Assessment (CAMSA) (Longmuir 
et al., 2015), a dynamic FMS assessment battery newly designed as part of the Canadian 
Assessment of Physical Literacy (CAPL) (The Healthy Active Living and Obesity Research 
Group (HALO), 2014), is a feasible form of FMS assessment for use by teachers of Year 7 girls 
in an Australian school-based PE context. 
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Supplementary Table 1: Skill score: Canadian Agility and Movement Skill Assessment  
Skill Criteria Skill 
Score 
2-foot jumping 
Two feet in and out of blue, orange and purple hoops 1 
No extra jumps and no touching the hoops 1 
Sliding 
Body and feet are aligned sideways sliding in one direction  1 
Body and feet aligned sideways sliding in opposite directions 1 
Touch cone when changing direction after sliding left 1 
Catching Catches ball (no drop or trap against body) 1 
Throwing 
Uses overhand throw to hit target 1 
Transfers weight and rotates body 1 
Skipping 
Correct step-hop foot pattern  1 
Alternates arms and legs, arms swinging for balance 1 
1-foot hopping 
Land on one foot in each hoop 1 
Hops once in each hoop (no touching of hoops) 1 
Kicking 
Smooth approach to kick ball between cones  1 
Elongated stride on last stride before impact 1 
Total Skill scored out of a maximum of 14 /14 
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Supplementary Table 2: Time score: Canadian Agility and Movement Skill Assessment 
Time (Seconds) Number of Points 
<14 14 
14–15 13 
15–16 12 
16–17 11 
17–18 10 
18–19 9 
19–20 8 
20–21 7 
21–22 6 
22–24 5 
24–26 4 
26–28 3 
28–30 2 
≥30 1 
 
Supplementary Table 3: Combined score: Canadian Agility and Movement Skill Assessment  
Age STANDARDS 
 Beginning Progressing Achieving Excelling 
8 Years <14 14–18 18–23 >23 
9 Years <17 17–21 21–24 >24 
10 Years <19 19–23 23–26 >26 
11 Years <20 20–24 24–27 >27 
12 Years <21 21–24 24–27 >27 
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CHAPTER 4: THE RELIABILITY AND VALIDITY OF 
TWO MOTOR SKILL ASSESSMENTS FOR USE IN 
A SCHOOL SETTING 
This research addressed the fourth research aim: To compare the test-retest reliability and 
concurrent validity of the CAMSA with a commonly used FMS assessment instrument, the 
Victorian FMS Assessment, developed to be used by teachers in a PE setting. 
The outcomes of this study have been accepted with revisions, and the resubmission is currently 
under review:  
Lander, N., Morgan, P., Salmon, J., Logan, S.W., & Barnett, L.M. (2016). The reliability and 
validity of two motor skill assessments for use in a school setting. Journal of Sports Science and 
Medicine. (Under revision). 
As reviewed in Chapter 1, there is a limited number of FMS assessment tools for primary school 
PE, and very few appropriate for teachers in secondary school PE. The limitations of current 
instruments include: complex and extensive assessment criteria; protocols requiring students to be 
tested one at a time, and taking 20–60 minutes per child to asses; measurement of isolated skill 
performance in a closed or controlled environment; and assessment not reflecting the skills and 
movement patterns required for play, sport and PA. In Chapter 4, it was demonstrated that the 
CAMSA is one instrument that shows promise, but has not been validated or tested for reliability. 
Therefore, this study aimed to investigate the test-retest reliability and concurrent validity of the 
CAMSA against a commonly used FMS assessment instrument, the Victorian FMS Assessment 
(Department of Education Victoria, 1996), developed for use by teachers in a PE setting.   
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Abstract 
Objectives: Proficiency in fundamental movement skills (FMS) is positively correlated with 
cardiorespiratory fitness, healthy weight status, and physical activity. Many instruments have been 
developed to assess FMS in children. It is important to accurately measure FMS competency in 
adolescent populations, particularly in girls, who are less proficient than boys. Yet these tests have not 
been validated or tested for reliability among girls in this age group. Design: The current study tested the 
concurrent validity and reliability of two FMS assessment instruments; the newly developed Canadian 
Agility and Movement Skill Assessment (CAMSA), against the Victorian FMS Assessment from 
Australia, among a sample of early adolescent girls. Methods: In total, 34 Year 7 females (mean age 12.6 
years) from Australia were tested and retested on each instrument in a school setting. Results: Test-retest 
reliability was excellent for the overall CAMSA score (ICC = 0.91) and for the isolated time and skill 
score components (time: ICC = 0.80; skill: ICC = 0.85). Test-retest reliability of the Victorian FMS 
Assessment was also good (ICC = 0.79). There was no evidence of proportional bias in either assessment. 
There was evidence of strong concurrent validity (rs = 0.68, p < 0.05). Conclusions: Both instruments 
were found to be reliable and valid. However, compared to the Victorian FMS instrument, the CAMSA 
has the advantage of both process and product assessment, less time needed to administer and higher 
authenticity, and so may be an attractive alternative to the more traditional forms of FMS assessment, for 
use with early adolescent girls, in school settings. 
 
Keywords: Movement components, assessment, physical education, adolescents  
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1. Introduction 
Fundamental movement skills (FMS) have been described as the building blocks of physical 
activity, typically classified into object control skills (e.g., catching), locomotor skills (e.g., running) and 
stability skills (e.g., balancing) 1,2. Developing proficiency in these skills has important health 
implications for young people 3, in terms of increased physical activity 4 and cardiorespiratory fitness 5, 
and obesity prevention 6. Yet less than 50% of Australian Year 6 students have mastered the run, jump, 
kick, and throw 7. This finding is indicative of a worldwide trend of lower FMS proficiency 8, 9, 10. Low 
FMS proficiency often persists into adolescence and beyond 11, 12, and furthermore, globally, girls exhibit 
especially low levels of object control proficiency, which is of great concern, as proficiency in object 
control skills is positively associated with future PA levels 13.  
Most children are developmentally able to master FMS by the end of Grade 4 1. Therefore, 
primary school physical education (PE) should provide the ideal environment to assess, teach, and 
improve these skills. However, many students, especially girls, pass through primary school PE, and the 
early developmental stages, commonly known as the ‘golden stage of development’ without mastering the 
critical threshold of FMS necessary for successful participation in PA and the sports-based curriculum 
typical of secondary school PE 1, 7. Furthermore, research suggests that skill deficits in girls often remain 
unidentified in high school PE programs 14. Subsequently, remediation instruction may be rare, and 
opportunities to improve may be limited 14.  
Accurate identification of skill deficiency is a critical step in the cyclic process of skill 
improvement. Assessment allows teachers to identify student needs and subsequently accommodate for 
individual skill learning, by providing specific feedback, targeted instruction and developmentally 
appropriate tasks 15. Valid and reliable assessment provides purpose and meaning to instruction and 
enables effective program delivery to advance student learning 15. Assessment of FMS has been 
researched extensively in childhood 15. Therefore, the assessment criteria and protocols are developed 
specifically for younger age groups 16, 17. Despite the low levels of FMS proficiency in older children and 
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adolescents, and even adults, there is a lack of appropriate FMS assessment available 12, 15, 16. Indeed, in a 
recent review of five motor skill assessment instruments, none emerged as capable of consistently 
determining adolescents or young adults, as novice or expert performers of FMS 15. As the quality of 
primary school Physical Education (PE) programs varies, and FMS instruction is often poor 18, 19, many 
students reach adolescence without mastering FMS, which can have lifelong consequences in terms of 
physical inactivity. Therefore, there is a need for a valid and reliable FMS assessment appropriate for 
adolescents, especially girls.  
Many instruments are not ideal for use in ‘real world’ settings such as in schools, despite 
recommendations that FMS should be assessed in schools by PE teachers 18, 19. Assessment protocols have 
complex criteria, often require students to be tested one at a time, and can take 20–60 minutes per child 20. 
Furthermore, existing instruments (e.g., TGMD-2 2) often focus on isolated skill performance, in closed 
or controlled environments, and subsequently are not reflective, nor do they assess the complex series of 
skills involved in play, sport and physical activity 21. Furthermore, PE teachers are faced with numerous 
barriers including: high student numbers per class; limited class time and a lack of preparation time; and 
assessment not being engaging nor fun for students 14. Due to these barriers, many teachers resort to using 
levels of participation, attitude, appropriate clothing and attendance as criteria for assessing students, 
rather than movement skill based criteria to assess, monitor and advance student learning 14. 
The Canadian Agility and Movement Skill Assessment (CAMSA) was recently developed, as 
part of the Canadian Assessment of Physical Literacy (CAPL) 22. The CAMSA was designed to more 
authentically measure the ‘real world’ skills required for sport and physical activity, such as linking 
several skills together in succession, and transitioning from one skill to another efficiently (e.g., catching 
then throwing while on the move) 21, 22. The feasibility, validity and reliability of the CAMSA has been 
demonstrated for Canadian children (8–12 years) 21 and feasibility has also been established in an 
Australian school setting 19. The aim of the current study was to investigate the test-retest reliability and 
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concurrent validity of the CAMSA when administered by teachers in an Australian school setting, against 
a commonly used FMS assessment instrument in Victorian schools, the Victorian FMS Assessment 23.  
2. Methods 
A convenience sample of female Year 7 students (n = 34, mean age 12.6 years) from an 
independent girls’ school in Melbourne, Australia, participated. Students were eligible if they were in 
Year 7, and could actively participate in a Physical Education class. All students who were invited, agreed 
to take part with their parents or legal guardians consent. The research was approved by Deakin 
University Human Ethics (HEAG) in August 2015. 
The CAMSA requires students to cover a distance of 20 meters of an agility and movement 
course, completing seven different movement skills in succession, namely: two-footed jump, side slide, 
catch, throw, skip, hop, and kick 21. Therefore, skills cannot be added or omitted from the course. As the 
study aim was to test the CAMSA against the Victorian FMS Assessment, skills measured by the latter 
instrument were matched to the CAMSA.  
 The Victorian FMS Assessment was selected as a benchmark for concurrent validity for the 
following reasons: (i) the reliability and validity for all skills used in this study from the Victorian FMS 
Assessment have been established (ICC  0.7) 23; (ii) it was designed for use by Australian teachers, and 
is the most common source of FMS assessment used in Victorian school 14 ; (iii) the skills align to those 
required in the Year 7 PE curriculum; (iv) the instrument has been used in FMS research in school 
settings, in children of similar age 24, 25; (v) the skills selected closely align with those in the CAMSA.  
Six skills from the Victorian FMS Assessment were selected. Four skills were identical in both 
assessments (i.e., overhand throw, catch, kick, and jump) (Supplementary Table 1). As the Victorian FMS 
Assessment does not include the skip, hop or side slide, two additional locomotor skills from the 
Victorian FMS Assessment instrument (i.e., dodge and the leap) were selected, as they comprise similar 
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movement patterns to the aforementioned CAMSA locomotor skills (i.e., skip, hop and side slide). The 
‘dodge’ was also included as it broadly measures agility (i.e., the ability to change the direction of the 
body in an efficient and effective manner) 21. 
The CAMSA requires students to complete the seven different movement skills as fast and well 
as possible 21. Performances of the CAMSA are evaluated using the aggregate of time taken to complete 
the course, and the quality of skill performance (process-oriented assessment e.g., ‘Transfers weight and 
rotates body’, and product-oriented assessment e.g., ‘ball hits the target’). Time required to complete the 
course is recorded, and then converted to a predefined point score (range 1–14), the faster the course 
completion, the higher the score (Supplementary Table 2). The quality of each skill is scored as either 
performed (score of ‘1’) or not (score of ‘0’) across 14 reference criteria (Supplementary Table 3). The 
total score is calculated as the sum of the skill and the time scores, total score range 1–28, per single trial 
(Supplementary Table 4) 23.  
In contrast to the CAMSA, the Victorian FMS instrument assesses individual skills in isolation, 
and has several more behavioural components per skill than the CAMSA (Supplementary Table 1). The 
assessment and administration protocol has been described in detail elsewhere 23, however, in brief, 
behavioural components of each skill are scored ‘1’ if the component was demonstrated and ‘0’ if it was 
not demonstrated. The correctly performed components are summed to create a total score per trial, with a 
higher score indicating greater proficiency. In the current study the total skill score range for the Victorian 
FMS Assessment was 0–33, per trial (Supplementary Table 1). 
All 34 students performed both assessments in Test 1, and all were retested in both assessment 
instruments seven days later (Test 2), using the same location, equipment, protocol, and staffing 
conditions as Test 1. For the purpose of this study, the administration protocol for both instruments 
aligned with the CAMSA. Specifically, the facilitators provided clear verbal instructions, and two 
practical demonstrations of each assessment. Each participant was then given two practice trials, followed 
by two consecutive test trials. When performing the CAMSA, the students were instructed to perform the 
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movement course as fast and as well as possible 21. When performing skills in the Victorian FMS 
Assessment they were instructed to perform with maximum effort, which produces the most advanced 
movement pattern of ballistic skills 26.  
All student test trials were video recorded and later analysed. All footage was observed and coded 
by the lead author, who had prior training and experience in administering and analysing both the 
CAMSA 19, and the Victorian FMS Assessment instrument as well as with other motor skill assessments 
28. The two test trials, per assessment instrument, were combined to provide an overall score for Test 1, 
and the same procedure repeated for Test 2. Thus, the CAMSA had a total score range of 2–56, and the 
Victorian FMS Assessment 0–66. In addition, the CAMSA score was separated into independent scores 
on time (1–28) and skill (0–28). Furthermore, score data from Test 1 (the best score of the two trials, 
potential range 1–28) per student was extracted, to enable a comparison between the sample’s 
performance and the predefined standards for 12-year-old children, as provided by the CAPL 21, 22. 
‘Mastery’ or ‘near mastery’28 levels (i.e., all skill components observed, or all but one skill component 
observed, respectively) of the Victorian FMS Assessment were identified for total skill. Standards and 
mastery levels are presented in Supplementary Tables 4 and 5, and in text in the results section.  
 Data were analysed using SPSS (version 21). Test-retest reliability was determined by comparing 
results of Test 1 with Test 2 of each instrument using intra-class correlation coefficient (ICC). Bland-
Altman plots assessed whether there were any associations between the mean difference between the trials 
and the mean of the trials for each instrument. In addition, the bivariate correlation between the inter-trial 
difference (Test 2 – Test 1) and the mean of trials [(Trial 2+Test 1)/2] was conducted to determine 
proportional bias. Concurrent validity between the CAMSA and the Victorian FMS Assessment was 
assessed using Spearman’s Rho rank-order correlations coefficients. Validity was rated as weak (0.10–
0.29), moderate (0.30–0.49), or strong (>0.50) 29.  
3. Results 
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Of the sample of 36 girls, two were excluded due to incomplete Test 2 results, leaving 34 
participants (mean age 12.6 years ± 0.04). Half were Australian (17/34), just over one-quarter Asian 
(9/34) and just under one-quarter (8/34) European. Just over half had parents with a tertiary education 
(20/34, 59%) and the remainder with secondary education. Just over half (56%) were involved in out-of-
school-hours sports (school or community), while the remainder were not.  
Time taken to finish one complete assessment trial (seven skills) was shorter for the CAMSA 
(mean: 15 seconds, range 13–25 sec) than it was to finish one complete trial (six skills) of the Victorian 
FMS Assessment (mean: 1 min and 12 sec, range: 1 min 4 sec to 1 min 21 sec). When the data from one 
single CAMSA trial per student was extracted to identify the CAPL standards, 29.4% (10/34) were 
considered as beginning (<21), 52.94% (18/34) were progressing (21–24), 17.65% (6/34) were achieving 
(>24–27), and no student was ranked as excelling (>27). In the Victorian FMS Assessment, no student 
achieved ‘mastery’ or ‘near mastery’ for total skill. Means and standard deviations of performance scores 
for two trials for both instruments are presented in Table 1. A high degree of test-retest reliability was 
found for the overall CAMSA score (i.e., the aggregate of skill and time score) (ICC = 0.91), the isolated 
time score (time: ICC = 0.80) and isolated skill score (skill: ICC = 0.85). The test-retest reliability of the 
Victorian FMS Assessment was also good (ICC = 0.79) 29 (Table 1).  
The Bland-Altman plots for both the CAMSA (mean –1.29, [LoA] –5.62 and 3.04) and the 
Victorian FMS Assessment (mean –0.38, limits of agreement [LoA] –6.82 and 6.06) did not show 
systematic bias (Figures 1 and 2). In addition, the bivariate correlation between the inter-trial difference 
(Test 2 – Test 1) and the mean of the trials [(Trial 2 + Test 1)/2] indicated no evidence of proportional 
bias between the two trials of the CAMSA (r = 0.02, p = 0.89), nor the two measures of the Victorian 
FMS Assessment instrument (r = –0.12, p = 0.49).  
Spearman’s Rho rank order analysis using a two-tailed test of significance indicated a strong 
positive correlation between the finishing position of students in the CAMSA using their total CAMSA 
score and Victorian FMS Assessment in Test 1 (rs = 0.68, p = <0.05). When isolating the skill score of the 
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CAMSA, with the total skill score of the Victorian FMS Assessment, the correlation was slightly weaker, 
but still considered strong (rs= 0.60, p = <0.05).  
4. Discussion 
This study examined the test-retest reliability and the concurrent validity of the CAMSA and the 
Victorian FMS Assessment, among a sample of female Year 7 students, in a junior high school setting. 
The CAMSA provided reliable estimates of students’ FMS proficiency. Indeed, the test-retest reliability 
of the CAMSA was stronger than the Victorian FMS Assessment, which was still highly reliable 29. In 
addition, the concurrent validity between the CAMSA and the Victorian FMS Assessment instrument was 
strong.  
 The isolated time score reliability for the CAMSA (7 days: ICC = 0.80) was the same as that of 
the Canadian study (8 to 14 days: ICC = 0.80). When isolating the skill score component of the CAMSA, 
reliability was slightly stronger (ICC = 0.85) in the current study, and even more so than skill reliability in 
the Canadian study, which was moderate over a short (2–4 days) interval (ICC = 0.46), but strong over a 
long (8–14 days) interval (ICC = 0.74) 21. The lower test-retest reliability correlations across the shorter 
intervals in the Canadian study were explained by a possible learning effect due to participants 
remembering the CAMSA over the shorter period, and thus improving their performance 21. However, the 
learning effect was not apparent in the longer test-retest interval of the Canadian study, nor in the current 
study. Therefore, when assessing reliability, a minimum of a 7-day test-retest interval is recommended.  
From a research and educative perspective, there is a trade-off between the number of 
performance criteria required for adequate analysis, and the burden on time for both students and 
teachers. The CAMSA took significantly less time to administer than the Victorian FMS Assessment. The 
administration time was reduced as the CAMSA requires only a small space (20 meters), for all seven 
skills to be performed, so potentially more courses can be set up, and more students assessed. In addition, 
several skills (seven) are performed in succession, and are analysed live (in-field); resulting in a mean 
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completion time, and thus analysis time, of 15 seconds per student. This is in contrast to the Victorian 
FMS Assessment instrument, which took over a minute to complete, and other common FMS assessments 
which can take 20–60 minutes per child 20. This reduces administration and assessment burdens, which 
are two major barriers for teachers in PE 17. Subsequently, there is more class time available for targeted 
instruction, delivery of appropriate learning tasks, and ultimately skill improvement.   
Furthermore, findings demonstrated no evidence of proportional bias in either assessment. This is 
important, as other reliability assessments in this field have found some evidence of proportional 
differences 30. This finding is also encouraging in relation to the potential use of the CAMSA to extend 
beyond research to be used as an educative assessment instrument within a school setting. Particularly 
promising is the potential for the CAMSA to be integrated as a teaching tool, whereby the instrument is 
conducted on multiple occasions across a curriculum unit to monitor progress, with the intention to 
advance and promote teaching, and improve learning outcomes. 
Based on the current study, the CAMSA appears to have strong concurrent validity when 
compared with the Victorian FMS Assessment instrument, meaning that the instruments are ranking the 
girls in a similar order in terms of their FMS proficiency. Although the latter cannot be considered the 
‘gold standard’ of assessment in adolescents, the validity and reliability of the Victorian assessment has 
been previously established in children 23, and the instrument has been used in a number of previous FMS 
studies in children of a similar age 24, 25. Therefore, these findings in regards to the strong concurrent 
validity between the CAMSA and the Victorian FMS Assessment are positive. 
Both assessment instruments in this study involve a process-based assessment of skill. When 
aiming to assess FMS improvement, process-oriented instruments such as the Test of Gross Motor 
Development-2 (TGMD-2) 2 are recommended, as they are effective in identifying skill deficits 17. 
Indeed, the CAMSA skill criteria was drawn from the TGMD-2 skill criteria 21. The CAMSA, however, 
has an additional advantage of including a product-oriented assessment as well. As there is some evidence 
that process- and product-oriented assessments are capturing slightly different constructs 10, an assessment 
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that combines both aspects of product and process assessment is likely to give a more complete picture of 
motor competence level.  
The CAMSA has only been tested before in children aged up to age 12. Although the girls in 
this study were at the upper end of this age group (i.e., mean age of 12.6 years) they predominantly 
performed in the lower two standards (i.e., beginning or progressing), and no student was considered to 
be at ‘mastery’ or ‘near mastery’ 28 in the Victorian FMS Assessment. The results of the current study are 
congruent with several other studies highlighting lower than expected movement skill proficiency in girls 
11, 21.  
There were some limitations of this study. Although the skills and movements required by the 
CAMSA were selected to represent a more authentic picture of the students’ movement capacity, other 
aspects of agility and movement skill (e.g., bilateral coordination, twisting) may not be assessed by the 
CAMSA 21. However, the Delphi panel used in the CAMSA, supported the choice of movement skills in 
the protocol as being reflective of the skills that children should acquire through school PE 21. Also, the 
skills, although well matched, were not identical in the two assessment instruments; however, this does 
not appear to have reduced the concurrent validity between the two instruments. In addition, it should be 
acknowledged that other aspects of validity and reliability remain unverified (e.g., construct and 
convergent validity, and inter-rater reliability). In the interest of promoting use of the instrument in school 
setting, further investigation into the reliability and validity of the CAMSA is important. Furthermore, the 
generalisability of the findings may be limited due to the relatively small, homogenous, girls-only sample. 
Therefore, future research may seek to investigate the reliability and validity of the CAMSA further in 
boys and also, larger, diverse samples.  
5. Conclusion 
The results demonstrate excellent test-retest reliability for both FMS instruments, and strong 
concurrent validity between them. In addition, the CAMSA required less time to administer, is a more 
authentic measure of movement skill proficiency 21, and is feasible for use in Australian schools 19. FMS 
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assessment should be an integral part of the teaching and learning process within PE. Not only does the 
assessment need to be valid and reliable, but also authentic, meaningful, and relevant to the students’ age 
and development 19, 21. In addition, the assessment must be feasible for teachers to integrate within PE, to 
enable the assessment process to facilitate more informed teaching, thus more effective FMS programs. 
Therefore, the CAMSA may be an attractive alternative, for use by teachers of early adolescent girls, to 
the more traditional forms of FMS assessments. 
Practical Implications 
 There is a lack of valid and reliable instruments for early adolescent and adolescent fundamental 
movement skill assessment.  
 Both the Victorian FMS Assessment and the CAMSA are highly reliable.  
 The CAMSA may be an attractive alternative as it was comparable to the Victorian FMS Assessment, 
involved less time to administer and has higher authenticity than traditional FMS assessments. 
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Table 1: Test 1 and Test 2 mean and Standard Deviation (SD), Intra-Class Correlation Coefficient 
(ICCs), and 95% Confidence Interval (CI) for the CAMSA and the Victorian Fundamental Movement 
Skills (FMS) Assessment  
 Test 1 
(mean ± SD) 
Test 2 
(mean ± SD) 
ICC  95% CI 
CAMSA: Total score 44.15 ± 5.19 45.44 ± 5.14 0.91 0.83–0.95 
(potential range: 2–56) (actual range: 31–52) (actual range: 34–55)   
CAMSA: Time score 24.471 ± 3.077 25.529 ± 2.2993 0.80 0.63–0.89 
(potential range: 2–28) (actual range:14–28) (actual range:19–28)   
CAMSA: Skill score 19.68 ± 3.02 19.9118 ± 3.57913 0.85 0.73–0.92 
(potential range: 0–28) (actual range:14–25) (actual range:14–27)   
Victorian FMS 49.59 ± 4.85 49.97 ± 5.23 0.79 0.62–0.89 
(potential range 0–66) (actual range:42–59) (actual range:42–62)   
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Figure 1: Bland–Altman plot of error scores across Test 1 and Test 2 of the CAMSA against the average 
of the two assessments. The mean error score (solid horizontal line) and 95% confidence intervals above 
and below (broken horizontal line). 
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Figure 2: Bland–Altman plot showing error scores across Test 1 and Test 2 of the Victorian FMS 
Assessment against the average of the two assessments. The mean error score (solid horizontal line) and 
the 95% confidence intervals above and below (broken horizontal line) shown on plot. 
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Supplementary Table 1: The CAMSA and Victorian FMS Assessment: individual skills and skill criteria tested 
CAMSA 
Skills 
CAMSA Assessment: Skill Criteria Vic FMS 
Skills 
VIC FMS Assessment: Skill Criteria 
Throw 1. Uses overhand throw to hit target Throw 1. Eyes are focused on the target throughout the throw 
 2. Transfers weight and rotates body  2. Stand side-on to the target 
   3. Throwing arm nearly straightened behind the body 
   4. Step towards the target with foot opposite throwing arm  
during the throw 
   5. Marked sequential hip to shoulder rotation during the throw 
   6. Throwing arm follows through and down across the body 
Catch 1. Catches ball (no drop or trap against body) Catch 1. Eyes are focused on the ball throughout the catch 
   2. Preparatory position: elbows bent and hands in front of body 
   3. Hands move to meet the ball 
   4. Hands and fingers positioned correctly to catch the ball 
   5. Catch and control the ball with hands only 
Kick 1. Smooth approach to kick ball between cones Kick 1. Eyes are focused on the ball throughout the kick 
 2. Elongated stride on last stride before impact  2. Step forward with non-kicking foot placed near the ball 
   3. Bend knee of kicking leg during the backswing for the kick 
   4. Hip extension and knee flexion of at least 90˚ during preliminary 
kicking movement 
   5. Contact ball with top of foot 
   6. Forward and sideward swing of arm opposite kicking leg 
   7. Kicking leg follows through towards the target after ball contact 
Jump 1. Two feet in and out of 3 hoops Jump 1. Eyes focused forwards or upwards throughout the jump 
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 2. No extra jumps and no touching the hoops  2. Crouch with knees and arms bent behind body 
   3. Forceful up thrust of arms as legs straighten to take off 
   4. Contact ground with front part of feet and bend knees to absorb force of 
landing 
   5. Balanced landing with no more than one step in any direction 
Hop 1. Land on one foot in each hoop Leap  1. Forward movement sustained throughout the leap 
 2. Hops once in each hoop   2. Eyes focused forward throughout the leap 
   3. Take off from one foot and land on the opposite 
   4. During flight legs are straightened with the arms held in opposition to 
legs 
   5. Controlled landing without losing balance 
Skip 1. Correct step-hop foot pattern Dodge 1. Eyes focused in direction of travel throughout the dodge 
 2. Alternates arms and legs   2. Change direction by pushing off outside foot 
   3. Body lowered during change of direction 
   4. Change of direction occurs in one step 
   5. Dodge repeated from right to left, left to right etc. 
Side step 1. Body and feet are aligned sideways sliding in 
one direction 
  
 2. Body and feet aligned sideways sliding in 
opposite direction 
  
 3. Touch cone when changing directions after 
sliding left 
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Supplementary Table 2: Time score: Canadian Agility and Movement Skill Assessment (CAMSA) 
Time (seconds) Number of points 
<14 14 
14–15 13 
15–16 12 
16–17 11 
17–18 10 
18–19 9 
19–20 8 
20–21 7 
21–22 6 
22–24 5 
24–26 4 
26–28 3 
28–30 2 
≥30 1 
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Supplementary Table 3: Skill score: Canadian Agility and Movement Skill Assessment (CAMSA) 
Skill Criteria Skill 
score 
Two-foot 
jumping 
Two feet in and out of blue, orange, and purple hoops 1 
No extra jumps and no touching the hoops 1 
Sliding 
Body and feet are aligned sideways sliding in one direction  1 
Body and feet aligned sideways sliding in opposite direction 1 
Touch cone when changing directions after sliding left 1 
Catching Catches ball (no drop or trap against body) 1 
Throwing 
Uses overhand throw to hit target 1 
Transfers weight and rotates body 1 
Skipping 
Correct step-hop foot pattern  1 
Alternates arms and legs, arms swinging for balance 1 
One-foot 
hopping 
Land on one foot in each hoop 1 
Hops once in each hoop (no touching of hoops) 1 
Kicking 
Smooth approach to kick ball between cones  1 
Elongated stride on last stride before impact 1 
Total Skill scored out of a maximum of 14 /14 
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Supplementary Table 4: Combined score: Canadian Agility and Movement Skill Assessment (CAMSA) 
Age Standards 
 Beginning Progressing Achieving Excelling 
8 years old <14 14–18 >18–23 >23 
9 years old <17 17–21 >21–24 >24 
10 years old <19 19–23 >23–26 >26 
11 years old <20 20–24 >24–27 >27 
12 years old <21 21–24 >24–27 >27 
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Supplementary Table 5: Victorian FMS Assessment: ‘mastery’ and ‘near mastery’ for each skill (per single trial) 
 Near Mastery a 
(components) 
Mastery a 
(components) 
Catch 4 5 
Throw 5 6 
Kick 6 7 
Object Control  15 18 
Jump 4 5 
Leap 4 5 
Dodge 4 5 
Locomotor  12 15 
Total Skill 27 33 
a Mastery is defined as all skill components observed; Near mastery is defined as all but one skill component observed  
Source: Booth, M. L., Okely, T., McLellan, L., Phongsavan, P., Macaskill, P., Patterson, J., et al. (1999). Mastery of fundamental motor skills 
among New South Wales school students: prevalence and sociodemographic distribution. Journal of Science and Medicine in Sport, 2(2), 93–105 
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CHAPTER 5: IMPROVING FUNDAMENTAL 
MOVEMENT SKILL PROFICIENCY IN EARLY-
ADOLESCENT GIRLS: A CLUSTER RANDOMISED 
CONTROLLED TRIAL 
This pilot study addressed the final aim of the thesis: To investigate whether an intervention 
focusing on teacher training in and teacher delivery of authentic assessment (i.e., CAMSA) 
coupled with student-centred pedagogy (i.e., SAAFE teaching principles) across a 12-week PE 
program improved the FMS proficiency of Year 7 girls.  
This manuscript is in preparation for submission as: 
Lander, N., Morgan, P.J., Salmon, J., & Barnett, L.M. (2016). Improving early-adolescent girls’ 
fundamental movement skill proficiency: a pilot clustered randomized controlled trial. 
Medicine and Science in Sport and Exercise. 
Chapter 1 identified several recommendations of key characteristics of effective teacher training 
in PA and/or FMS interventions, including: ‘sustained’ teacher training; a multimodal approach 
to teacher training delivery, with a focus on ongoing consultation and collaboration; a 
comprehensive intervention content (subject and pedagogy content), and; the inclusion of teacher 
satisfaction and fidelity as essential design elements.  
It was established in Chapter 2 that teachers of early-adolescent girls perceive Year 7 to be a 
critical period to teach FMS, yet recognise several barriers to effective teaching, including lack 
of assessment, ineffective pedagogy and poor teacher training. Chapters 3 and 4 demonstrated 
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that the CAMSA is a feasible, valid and reliable FMS assessment tool for Australian high school 
PE teachers. However, several modifications to the CAMSA were suggested by the teachers to 
integrate the assessment more comprehensively into the teaching/learning process. Therefore, the 
final aim of the thesis was to design and develop an intervention framed by the evidence 
presented in these previous chapters, and to examine the effectiveness of the intervention in a 
real-world setting.  
  
 172 
 
AUTHORSHIP STATEMENT 
1.  Details of publication and executive author 
Title of Publication Publication details 
Improving fundamental movement skill proficiency in early-adolescent 
girls: a cluster randomised controlled trial 
Medicine & Science in Sport & 
Exercise 
Name of executive author School/Institute/Division if based at 
Deakin; Organisation and address if 
non-Deakin 
Email or phone 
Natalie Lander  nlander@deakin.edu.au 
2. Inclusion of publication in a thesis 
Is it intended to include this publication in a higher degree 
by research (HDR) thesis? 
Yes / No 
 
 
If Yes, please complete Section 3 
If No, go straight to Section 4. 
3. HDR thesis author’s declaration 
Name of HDR thesis author if 
different from above. (If the same, 
write “as above”) 
School/Institute/Division if based at 
Deakin 
Thesis title 
As above Faculty of Health/School of Health 
and Social Development 
Improving early-adolescent girls’ 
fundamental movement skills 
If there are multiple authors, give a full description of HDR thesis author’s contribution to the publication (for 
example, how much did you contribute to the conception of the project, the design of methodology or experimental 
protocol, data collection, analysis, drafting the manuscript, revising it critically for important intellectual content, 
etc.) 
 
 
I declare that the above is an accurate description of my 
contribution to this paper, and the contributions of other 
authors are as described below. 
Signature 
and date 
25th November 
4. Description of all author contributions 
Name and affiliation of author  Contribution(s) (for example, conception of the project, design of 
methodology or experimental protocol, data collection, analysis, drafting the 
manuscript, revising it critically for important intellectual content, etc.) 
  
  
  
  
5.  Author Declarations 
I agree to be named as one of the authors of this work, and confirm: that I have met the authorship criteria set out in 
the Deakin University Research Conduct Policy, that there are no other authors according to these criteria, that the 
description in Section 4 of my contribution(s) to this publication is accurate, that the data on which these findings 
are based are stored as set out in Section 7 below. If this work is to form part of an HDR thesis as described in 
Sections 2 and 3, I further consent to the incorporation of the publication into the candidate’s HDR thesis submitted 
to Deakin University and, if the higher degree is awarded, the subsequent publication of the thesis by the university 
(subject to relevant Copyright provisions).   
 
Name of author Signature* Date 
Lisa Barnett 
 
Jo Salmon 
 
Philip Morgan         
 
 
 
 
 
25th November 
 
25th November 
 
25th November 
6.  Other contributor declarations 
 173 
 
I agree to be named as a non-author contributor to this work. 
Name and affiliation of contributor Contribution Signature* and date 
 
 
  
   
* If an author or contributor is unavailable or otherwise unable to sign the statement of authorship, the Head of 
Academic Unit may sign on their behalf, noting the reason for their unavailability, provided there is no evidence to 
suggest that the person would object to being named as author 
 
7.  Data storage 
The original data for this project are stored in the following locations. (The locations must be within an appropriate 
institutional setting. If the executive author is a Deakin staff member and data are stored outside Deakin University, 
permission for this must be given by the Head of Academic Unit within which the executive author is based.) 
Data format Storage location Date lodged Name of custodian if other 
than the executive author 
Teacher questionnaires 
 
Observation notes 
 
FMS Video data 
Deakin University: 
Locked cabinet 
Deakin University: 
Locked cabinet 
Deakin University: 
Password protected 
data base. 
  
    
 
  
 174 
 
Improving Fundamental Movement Skill Proficiency in Early-Adolescent 
Girls: A Pilot Cluster Randomised Controlled Trial 
Natalie Landera, Philip J Morganb, Jo Salmonc, Lisa M Barnetta 
 
a Deakin University, School of Health and Social Development, Burwood Hwy, Burwood, VIC, 
Australia 
b Newcastle University, PRC in Physical Activity and Nutrition, Faculty of Education and Arts, 
Callaghan, NSW, Australia 
c Deakin University, Institute for Physical Activity and Nutrition Research, Burwood Hwy, 
Burwood, VIC, Australia 
 
Corresponding author: NL: nlander@deakin.edu.au 
Running Title: Improving girls’ fundamental movement skill 
Source of Funding: Sports Medicine Australia Research Foundation, NASPSPA Research 
Grant 
Conflict of interest: None to declare 
  
 175 
 
ABSTRACT 
 
Background: Physical activity levels decline substantially during adolescence, and are 
consistently lower in girls than boys. Competency in a range of fundamental movement skills 
(FMS) may serve as a protective factor for the decline in physical activity typically observed in 
adolescent girls; yet, girls’ mastery levels of FMS are low. Purpose: To evaluate the 
effectiveness of a school-based intervention, delivered by teachers, in improving girls’ FMS. 
Method: Four all-girls Melbourne secondary schools were recruited and randomised into 
intervention or control groups. In total, 190 Year 7 girls (103 control/87 intervention, mean age 
12.4 ± 0.3 years) completed baseline measures and post-test measures at 12 weeks. Six FMS 
(i.e., catch, throw, kick, jump, leap and dodge) were measured using the Victorian FMS 
Assessment instrument. Mixed models with post-test skill (i.e., locomotor, object control and 
total skill) as the outcome variable, adjusting for baseline skill, intervention and control status, 
and relevant covariates, as well as accounting for clustering at the school and class level, were 
used to assess the impact of the intervention. Results: At post-test there were significant 
intervention effects, and large effect sizes (Cohen’s d) noted in locomotor (p = 0.04, t = 5.15, d = 
1.6), object control (p = <0.001, t = 11.06, d = 0.83) and total skill (p = 0.02, t = 7.22, d = 1.36). 
Conclusion: A school-based FMS intervention focusing on authentic assessment and student-
centred instruction significantly improved FMS competency in Year 7 girls. 
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INTRODUCTION 
Regular physical activity (PA) is positively associated with a host of physical, psychological and 
social outcomes in youth (28, 53). Despite this, only one-third of children, and one in ten 
adolescents achieve the recommended 60 minutes of PA per day (30, 39). Females are 
significantly less active than males (9, 10, 31, 51), indeed, the most precipitous decline in PA is 
noted in adolescent girls, where PA levels drop by as much as 83% as they transition through 
adolescence (31).  
Several systematic reviews have provided evidence for the positive and significant association 
between fundamental movement skill (FMS) competence and engagement in present and future 
PA (26, 42, 46; 56). FMS are basic skills and have been described as the building blocks of 
involvement in physical activity (19). They are typically classified into object control skills (e.g., 
catching and throwing), locomotor skills (e.g., running and jumping) and stability skills (e.g., 
balancing and twisting) (19). FMS competency in childhood is associated with higher levels of 
PA and fitness in adolescence (8, 44).  
Despite evidence that developing proficiency in FMS has important health implications for 
young people (56), FMS proficiency of many children in Australia, and worldwide is low (6; 23, 
41; 59, 60), and those from disadvantaged backgrounds often demonstrate the lowest levels of 
skill competency (23). Furthermore, girls exhibit especially low levels of object control 
proficiency (7), This is of great concern, as proficiency in object control skills is positively 
associated with, and predictive of, future PA levels (8; 56).  
Most children are developmentally able to master FMS by the end of Grade 4 (19). Therefore, 
Primary School physical education (PE) should provide the ideal environment to assess, teach, 
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and improve these skills (48). However, many students, especially girls, pass through primary 
school PE, and the early developmental stages, without mastering the critical threshold of FMS 
necessary for successful participation in PA and the sports-based curriculum typical of secondary 
school PE (54). Furthermore, research suggests that skill deficits in girls often remain 
unidentified in high school PE programs (34, 37). Subsequently, remediation instruction may be 
rare, and opportunities to improve may be limited (17).  
The low FMS competency observed among girls may be partially explained by socio-
environmental factors (7), but may also reflect a failure of the ‘traditional’ approach to Physical 
Education (PE), in regards to skill improvement (14). The ‘traditional’ approach to PE is 
characterised by a dominance of elite-oriented, competitive, and multi-sport activities, and has 
been subjected to a sustained critique by scholars worldwide, as it fails to address the 
motivational means to engage girls in PE, and develop skills, knowledge and behaviours to 
sustain a healthy lifestyle (32). Compounding this, recent research has demonstrated, that 
although teachers are aware of the low skill levels in displayed by their students, and 
acknowledge the importance of FMS assessment and instruction, they have limited knowledge of 
how to best teach and assess female students, in order to improve FMS performance (18, 34, 37, 
45).  
In regards to pedagogy, it appears that exclusively directive teaching styles may not be the most 
advantageous for promoting support and motivation, nor achieving affective and cognitive 
learning outcomes, in regards to skill mastery (55, 63, 21, 29). However, despite this, there 
continues to be an over-reliance on traditional approaches to PE (i.e., teacher-directed teaching), 
and a void in the implementation of student-centred approaches that encourage skill mastery (20, 
34, 37). The SAAFE (supportive, active, autonomous, fair and enjoyable) teaching principles 
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(47) are a student-centred approach to instruction, which promote a mastery motivational climate 
(2), and has had significant success in school-based FMS interventions in recent years (13, 57). 
Furthermore, several FMS interventions, utilizing a mastery motivational approach, have 
demonstrated positive outcomes in FMS proficiency (55, 63, 29). However, despite adolescent 
girls being an at-risk group for low FMS, the influence of a mastery motivational climate on skill 
improvement in this demographic, has not yet been investigated. 
Accurate identification of skill deficiency is a critical step in the cyclic process of skill 
improvement (22). The Canadian Agility and Movement Skill Assessment (CAMSA), designed 
as part of a larger study of children’s physical literacy, offers an alternative approach to the 
assessment of FMS proficiency (43). The CAMSA has been tested for reliability, validity and 
feasibility in Canadian children aged 6 to 14 years (43), and the feasibility, reliability and 
validity of the CAMSA has been tested for use by teachers in an Australian school setting (36). 
However, further research is required to determine the efficacy and effectiveness of the CAMSA, 
on the actual FMS proficiency of the students, when used by teachers in a school setting.  
Current knowledge on FMS intervention effectiveness in the adolescent population is limited, 
and those targeting early-adolescent girls even more so. Therefore, the aim of this pilot clustered 
randomized controlled trial was to (i) evaluate the effectiveness of a PE based teacher led 
intervention, on early-adolescent girls’ FMS proficiency, and (ii) to report on the process 
evaluation of the intervention.  
METHODS 
Design  
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The project was a pilot cluster randomised controlled trial. Four schools were randomised, at the 
school level, into intervention (two schools, four classes, n = 87 students) or control groups (two 
schools, four classes, n = 103). All eligible students completed baseline assessment measures 
(i.e., FMS), and follow-up measures were conducted immediately after the intervention (12 
weeks). The design, conduct and reporting of the project adhered to the Consolidation Standards 
of Reporting Trials (CONSORT) guidelines (62). This research was approved by Deakin 
University Human Ethics (HEAG-H 96_2015) and the Catholic Education Office (2119-Lander). 
Participants 
200 Year 7 girls were (mean age 12.47±0.34) recruited from four Melbourne-based, all-girls 
schools (Figure 1). Eight teachers (four intervention; and four control) participated in the 
research. All teachers (n=8) were: (i) involved in the researcher led pre- and post-FMS testing of 
their students; and (ii) completed the teacher confidence questionnaires (pre- and post-
intervention). The intervention teachers (n = 4) were observed by the researcher, at three time 
points (program beginning, mid program, program end), in regards to program implementation 
and fidelity, via the SAAFE teacher checklist (explained below).  
Recruitment 
Girls-only schools in mid to low socio-economic areas were the target population for this study. 
Schools were listed from low (index of ≤5) to high socio-economic rating using the socio-
economic index for area (SEIFA) (4), and those with a lower rating were the first invited to 
participate in the project. School principals were contacted via email or phone, and then face-to-
face meetings were arranged with interested principals. A formal letter of invitation, Plain 
Language Statement (PLS) and consent were sent to the principals, and consenting schools were 
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recruited. Subsequently, Year 7 PE teachers, and Year 7 students of consenting schools received 
a PLS and consent form inviting them to participate in the study. Students were eligible to 
participate in the program if they were in Year 7, able to actively participate in PE, and returned 
a signed consent form from their parents/guardians. 
Randomisation 
Randomisation by school was performed before teacher training and baseline assessments. The 
schools were randomly assigned to the intervention or a 3-month wait list control group. Schools 
were numbered one to four and an independent third party blindly allocated the schools into 
intervention or control treatments (Figure 1).  
Intervention 
The intervention included two main components (i) teacher training followed by (ii) 12-week 
FMS intervention delivered in PE lessons by the trained teacher. 
(i) Teacher Training Program 
The training program was designed to enhance the confidence and competence of the PE 
teachers in two important pillars of effective teaching of FMS: pedagogy and assessment; and to 
subsequently create a more student-centred, motivating learning environment. The teacher 
training was conducted at each intervention school in Term 4, 2015 and included: (i) a 4-hour 
face-to-face interactive workshop/seminar; (ii) written resources (i.e., teacher manuals including 
protocols and procedures, score sheets, example lesson plans, activity suggestions, and lesson 
planning and delivery checklists); (iii) three onsite teaching observations (SAAFE teaching 
principles), with three accompanying 30 minute post-observation consultations per teacher, and; 
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(iv) regular teacher prompted on-going support (e.g., phone consultation, email support, and 
feedback provision in regards to their implementation and analysis of the CAMSA and fidelity to 
SAAFE teaching checklist).  
Teacher training content included the background, context and importance of FMS assessment 
and instruction in regards to girls FMS development, the administration and evaluation 
procedures of the CAMSA (43), as well description and rationale for the SAAFE teaching 
principles (47). The CAMSA assesses FMS in a dynamic format that requires students to run a 
total distance of 20 metres while completing seven movement skill tasks: two-footed jumping 
into and out of three hoops on the ground, sliding from side to side over 3 metres, catching a ball 
and then throwing the ball at a wall target 5 metres away, skipping for 5 metres, one-footed 
hopping in and out of six hoops on the ground, and kicking a soccer ball between two cones 5 
metres away. Performances are evaluated using completion time and reference criteria (i.e. 
‘process’ and ‘product’ measures). The SAAFE teaching principles are a student-centred 
approach to teaching, broadly framed by self-determination theory (15), competence motivation 
theory (24, 25). Effective teachers are able to manipulate the SAAFE teaching environmental 
dimensions (i.e., supportive, active, autonomous, fair and enjoyable), to foster a mastery 
motivational climate, and subsequently enhance opportunity and desire to learn (47). The 
combined effect of authentic assessment (i.e., CAMSA), while providing an environment where 
the students are optimally motivated to learn (i.e., SAAFE teaching principles), may enable the 
teacher to more accurately identify skill deficiency and proficiency and more effectively meet 
the learning needs of the girls.  
The structure and format of the teacher training program was framed by the recommendations 
identified in a recent systematic review on the characteristics of teacher training in PE-based 
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FMS/PA interventions (35) and successful elements of FMS interventions (50). Specifically, the 
teacher training was multi modal, contained subject and pedagogy content, included onsite and 
ongoing consultation, and included satisfaction and fidelity checks.  
(ii)  Curriculum Program 
The intervention involved a 12-week  90-minute HPE program delivered during regular Health 
and Physical Education (HPE) sessions by the HPE teacher. The teachers: (i) administered the 
CAMSA to each Year 7 student in week 2 of Term 1, 2016; (ii) analysed the CAMSA 
assessment data to provide a baseline level of skill for each student; and (iii) used CAMSA 
assessment data and SAAFE teaching principles to plan, develop and deliver subsequent PE 
lessons targeting FMS across Term 1, 2016. The teachers implemented their prescribed 
curriculum content, but were encouraged to utilise the CAMSA assessment data, in regards to 
identifying the baseline level of skill proficiency of their students, and adhere to the SAAFE 
teaching principles in order to create an optimal learning environment for skill improvement.  
Control (Wait List Control Group)  
The control group participated in their usual 90-minute HPE lesson over the 12-week 
intervention period with their regular PE teacher. The units covered during this period included 
softball, soccer and athletics. The control group teachers then received the teacher training after 
the completion of the study period.  
Outcome Measures 
Primary Outcome Measure: Student FMS Proficiency 
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Students’ actual FMS were assessed at two time points: baseline which occurred in Week 1, 
Term 1 2016; and at post-intervention, which occurred 12 weeks later (Figure 1). Six FMS 
(catch, overhand throw, kick, sprint run, dodge and vertical jump) were assessed using the 
Victorian FMS Teachers’ Manual (16). The battery was selected because: the reliability and 
validity of the skills has previously been established (16), the instrument has been used in FMS 
research in school settings, in children of similar age (27, 52, 54); the skills align to those 
required in the Year 7 PE curriculum and to activities and sports the students are most likely to 
participate in; and the skills closely align to those measured in the CAMSA.  
Each skill is composed of observable behavioural components, which together constitute a 
mature performance of the skill. Students received a score of ‘1’ if they performed the 
component correctly and a score of ‘0’ if it was not performed correctly. The students performed 
two scored trials of each skill, and the components performed correctly were summed to create a 
total score (i.e., locomotor skill 0–30, object control skill 0–36, total skill 0–66), with a higher 
score indicating greater proficiency. Students were divided into groups of six and rotated through 
the six skill stations. Video cameras were used to tape each student’s performance in each skill. 
The lead researcher analysed all baseline assessments. A total of 10% of the assessments were 
randomly selected, and an expert evaluator performed a quality control check of each 
assessment. An interrater reliability analysis using the Kappa statistic was performed to 
determine consistency per skill among raters, and an ‘almost perfect’ inter-observer agreement 
was found (Kappa = 0.90, p = <0.001) (38). To enhance the rigour of the study and to ensure 
‘blindness’ to intervention status the roles of the expert rater and lead researcher were reversed 
for post-test data analysis, and again an ‘almost perfect’ inter-observer agreement was attained 
(Kappa = 0.87, p = <0.001) (38). 
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Demographic Measures 
Parents/Guardians of participating students completed a questionnaire as part of the consent 
process to obtain demographic details of the student such as: age (date of testing – date of birth); 
cultural background; primary language spoken at home; and parent education. The demographic 
data was investigated as potential covariates of the intervention effect.  
Teacher demographic information such as age (date of birth), sex, years of teaching experience 
and qualifications were obtained from the demographics section in Teacher Questionnaire 1. 
Process Evaluation 
The following aspects of process evaluation of the program were examined: (i) recruitment and 
retention; (ii) pre and post intervention teacher competence surveys; (iii) teacher program 
satisfaction; and (iv) fidelity to the SAAFE teaching principles.  
Recruitment and Retention  
Recruitment and retention was ascertained via record keeping of recruitment success, teacher 
attendance at workshops, and student/teacher retention.  
Teacher Competence Questionnaire  
The teacher competence questionnaire was administered to all teachers (intervention and control) 
prior to baseline assessments, and prior to the teacher training session for the intervention 
teachers. The second teacher questionnaire was again administered to all teachers (n=8) at the 
end of the 12 weeks (post-intervention). The questionnaire was a modified version of The 
Primary School PE questionnaire developed by Morgan and Hansen (49), and was used to collect 
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information about the teachers’ experiences, feelings and practices when assessing and 
instructing FMS to Year 7 students (Supplementary Table 1). The same set of questions were 
asked in the pre and post intervention surveys, and each question was measured on a 6-point 
Likert scale (i.e., 1 = strongly disagree, 2 = disagree, 3 = disagree slightly, 4 = agree slightly, 5 = 
agree, 6 = strongly agree).  
Teacher Satisfaction 
Teachers also completed a questionnaire regarding satisfaction in the provisions of training, 
resources, onsite consultation and ongoing support. The rating scale responses ranged from 1 to 6 
(1 = very unsatisfied, 2 = somewhat unsatisfied, 3 = neither unsatisfied nor satisfied, 4 = 
somewhat satisfied, 5 = satisfied, 6 = very satisfied). 
Fidelity to SAAFE Teaching Principles 
Fidelity to the SAAFE principles was determined via direct observation of each intervention 
teacher on three occasions (early, mid and late intervention), using the SAAFE teaching check 
list (Supplementary Table 2). Each teaching principle (Supportive, Active, Autonomous, Fair 
and Enjoyable) was assessed according to three predefined criteria per principle. For example, 
the supportive teaching principle is characterised by the following three criteria: (i) teacher 
provides individual skill specific feedback; (ii) teacher provides feedback on student effort and 
involvement; and (iii) teacher promotes positive interactions between students. Each criteria is 
assessed on a 5 point Likert scale (i.e., 1 = not at all true, 2 = rarely true, 3 = sometimes true, 4 = 
often true, 5 = very true). Scores for each criterion were accumulated to provide an aggregate 
score across the three observations, resulting in a potential score range of 3–15 per teaching 
principle. Teachers were aware that they would be observed on three separate occasions 
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throughout the program; however, in an attempt to ascertain a more authentic observation, they 
were unaware of the observation date, and thus could not plan specifically or differently for 
observation lessons.  
Data Management and Analysis 
All quantitative analyses were conducted using the statistical software package SPSS (version 
23.0), and statistical significance was set at p = 0.05. Descriptive statistics were used to 
investigate the student sample characteristics. Student demographic data was initially coded as: 
cultural background (Australian = 1, European = 2, Asian = 3); primary language (English = 1, 
other = 2); parent education (Year 10 = 1, secondary = 2, tertiary = 3). Variables with 
insufficient numbers were collapsed to allow for analysis (i.e., parent education – Yr 10 variable 
removed due to no respondents; cultural background – Asian and European variables collapsed 
due to small numbers and a dichotomous variable of Australian = 1, other = 2 was created). 
Differences between groups at baseline, for relevant covariates were examined using 
independent sample t-tests for continuous data (i.e., age; baseline locomotor skill, object control 
skill, and total skill level) and chi-square tests of independence for categorical data (i.e., primary 
language – English/other; parent education-secondary/tertiary, and; cultural background – 
Australian/other). Variables with associations of p < 0.20 with object control or locomotor skill 
were entered as covariates in the mixed model. The less stringent significance level (p < 0.20) 
was chosen for variable inclusion in the model, because variables may contribute to a regression 
model in unexpected ways due to the potentially complex inter relationships among the variables 
(1). Mixed models with post-test skill (i.e., locomotor, object control and total skill) as the 
outcome variable, adjusting for baseline skill, intervention and control status, and relevant 
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confounders, as well as accounting for clustering at the school and class level, were used to 
assess the impact of the intervention on student skill.  
As part of the process evaluation, descriptive analysis was used to investigate the teacher 
competence questionnaires. To determine if there was a change in scores across the intervention 
period, Questionnaire 1 (pre-intervention) rankings were subtracted from Questionnaire 2 (post 
intervention) rankings. Ranking score comparisons between the intervention and control groups 
were also made to investigate the change in the teachers’ experiences, perceptions and practices 
when teaching and assessing FMS following the intervention.  
RESULTS 
Student Demographics 
The characteristics of the student sample at baseline are presented in Table 1. Initially 200 
students from eight Year 7 classes (four Melbourne based all-girls secondary schools) were 
recruited to the study. However, 10 students (control=7, intervention=3) were absent at post-test. 
Therefore, the total student sample with pre-intervention and post-intervention measures was 190 
Year 7 girls, with a mean age of 12.47±0.34 years. The cultural background of the sample was 
largely Australian. The primary language spoken at home was English. Just over three-quarters 
of the sample’s parents had a tertiary education, and the remainder had completed secondary 
education.  
Teacher Demographics 
All teachers (n = 8) were specialist PE teachers, seven female and one male. Their ages ranged 
from 26 to 58 years, teacher experience ranged from two years to 32 years, six of the teachers 
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had a four-year bachelor degree, and two had a three-year degree (plus one year diploma) 
(Supplementary Table 3). 
Intervention Effect on Girls’ FMS 
When investigating potential covariates, chi-squared tests revealed that there was no significant 
association observed in cultural background (x2 = 1.904, p = 0.168), nor primary language 
spoken (x2 = 0.484, p = 0.487) between groups at baseline in regards to skill. However, there was 
a significant association observed in parent education (x2 = 4.097, p = 0.043). Independent t-tests 
showed no association between groups at baseline for age (t = 0.283, df = 180.816, p = 0.777), 
locomotor skill (t = –0.760, df = 180.063, p = 0.448), object control skill (t = 0.232, df = 
183.757, p = 0.817), nor total skill (t = –0.224, df = 180.398, p = 0.823). As parent education and 
cultural background showed associations of p < 0.20 they were entered as covariates in the 
mixed models (1).  
Table 2 describes the means and standard deviations for the primary outcome of skill, at baseline 
and post intervention, for both the intervention and control groups. Relative to the control group, 
there were very large effects sizes noted in the locomotor skill scores (Cohen’s d = 1.6), large 
effect size for object control skill (Cohen’s d = 0.83), and a very large effect size for total skill 
(Cohen’s d = 1.36) (62), all in favour of the intervention group.  
Table 3 presents the intervention effects on students’ skill, when adjusting for all relevant 
covariates, as well as accounting for clustering and the school and class level. Parent education 
and cultural background were entered into the model as covariates. However, neither appeared 
significant. Subsequently, both were removed. The final models show that at post-test there were 
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significant intervention effects in locomotor skill (p = 0.04, t = 5.15), object control skill (p = 
<0.001, t = 11.06), as well as total skill (p = 0.02, t = 7.22).  
Process Evaluation 
There was a 95% student and 100% teacher retention rate. All intervention teachers (n = 4) 
attended the four-hour training session and all three of the individualised consultation sessions  
Teacher Competence Questionnaire 
Results of the teacher questionnaires indicated that the intervention teachers’ feelings, 
experiences and competence around teaching and assessing FMS improved across the 
intervention, whereas the control teachers remained stable. The greatest improvements were 
noted in the intervention teachers’ perceptions around FMS reporting; program evaluation; and, 
FMS assessment, with an average improvement of approximately two points (on the 6 point 
Likert scale), per survey domain from pre to post. There were also noteworthy differences for 
intervention teachers in their perceptions of confidence when teaching and assessing FMS 
(improvement of one point on the 6 point Likert scale). Furthermore, there was a decrease in the 
perceived barriers to effective FMS assessment and instruction noted in the post-test responses of 
intervention teachers in comparison to post-test results of the control teachers.  
Teacher Satisfaction 
All teachers were satisfied or very satisfied with the four-hour training workshop and with the 
amount and quality of resources provided. All teachers were very satisfied with the 
onsite/ongoing consultation.  
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Fidelity to SAAFE Teaching Principles 
The intervention teachers’ fidelity to each individual SAAFE teaching principle was recorded 
across the three observation episodes. In all SAAFE teaching principles there was an upward 
trend observed from the first to third observation point. It appears that most of this change was 
accounted for between observation two and three, which occurred after two observations and 
feedback in regards to the teachers’ fidelity to SAAFE teaching, and two 30 minute 
individualised consultations. At baseline observations the teachers generally displayed a 
moderate level of fidelity to the teaching principles (‘sometimes true’), with the greatest baseline 
fidelity observed in the supportive principles, and least fidelity to the autonomous principle. At 
observation three (end program) the adherence had improved in each of the principles, generally 
rating one or two categories above for each principle, rating predominantly in the highest two 
categories (‘true’ or ‘very true’). However, despite this improvement, the teachers’ adherence to 
the autonomous principle still remained below all others (Adherence to SAAFE Principles 
presented in Supplementary Figures 1–5).  
DISCUSSION 
The aim of this pilot cluster randomized controlled trial was to evaluate the effectiveness of an 
intervention to improve early-adolescent girls’ FMS proficiency, and to report on the process 
evaluation of the intervention. The PE-based FMS intervention resulted in considerable 
favourable effects. Significant improvements and large effect sizes were observed in locomotor 
skills, object control skills and in total skill competency among girls in the intervention group 
compared with the control group. The teachers were satisfied with all aspects of the intervention 
program, and demonstrated high levels of adherence. Importantly, the intervention teachers’ 
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feelings, experiences and competence around teaching and assessing FMS improved across the 
intervention.  
The positive findings of the intervention are congruent with findings from recent reviews 
demonstrating that interventions can improve FMS competence in both children and adolescents 
(33, 40, 50). The current intervention effect was large, and similar to that presented in a meta-
analysis of FMS interventions conducted by Morgan and colleagues (50). However, all but one 
of the interventions presented in the review targeted children, not adolescents. The only study in 
that review to have targeted adolescents’ (boys and girls) FMS (29), demonstrated a small effect 
size in total skill (Cohen’s d = 0.06). The present study clearly demonstrates the capacity for skill 
improvement to occur in older children and adolescence, when the provision of instruction and 
assessment are optimal.  
In the current study, a large effect size was attained for object control skills. This is an important 
finding as a recent systematic review identified that girls perform more poorly in object control 
skills than boys (7) and object control skill is a predictor for adolescent physical activity 
engagement (8, 11, 12, 56). The only other study to have targeted girls’ FMS, focused on 
younger children (Year 3) (5); and although there was a large effect size noted, the risk of bias 
for that study was high (50).  
The findings of this study demonstrate that quality instruction is of utmost importance in 
improving FMS competence (19). Adherence to the SAAFE teaching principles created a 
mastery climate (2). These findings are congruent with other pre-school and school based 
interventions implementing a mastery climate (55, 63), and align with recent studies 
implementing the SAAFE teaching principles (13, 57). Therefore, strategies such as the SAAFE 
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teaching principles, which operationalize optimal environmental conditions, are strongly 
encouraged in future school based FMS interventions, especially those targeting girls.  
The use of the CAMSA (43) as assessment ‘for’ learning, was another central focus of this 
intervention. According to the National Association for Sport & Physical Education’s National 
Standard for Physical Education (58), assessment plays an important role in motor skill 
instruction. Meaningful assessment is more than observation, it requires teachers to possess the 
skills and knowledge to design lessons in accordance with existing abilities, and to provide 
appropriate feedback for all learners with formative assessments in order to promote and advance 
proficiency (58). In the current study, training in, and implementation of the CAMSA, allowed 
the teachers to more authentically identify the baseline level of skill the Year 7 students entered 
the intervention with. The findings of this study support integrating the CAMSA as a form of 
assessment ‘for’ learning into school-based FMS interventions. Therefore, this instrument may 
be an alternative to the more traditional forms of FMS assessment used in school settings.  
The current study focused on evidence-based teacher training as the foundation for effective 
intervention implementation (35), to improve the provisions of assessment and instruction in 
order to promote girls’ FMS. The ongoing teacher engagement and measurement of teacher 
satisfaction and fidelity were used to encourage teacher collaboration, engagement and 
ownership, and thus compliance with the program (3, 35, 50). The positive results of this study 
demonstrated that a high-quality teacher training program has the potential to enhance teacher 
knowledge, competence and skills in FMS assessment and instruction. Therefore, comprehensive 
teacher training, framed by evidenced based recommendations, should be seen as critical 
component of future school-based FMS interventions.  
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Strengths and Limitations 
To the authors’ knowledge, this is the first study to investigate the effects of a teacher delivered, 
PE based intervention, on the FMS proficiency of adolescent girls. There are several strengths of 
this pilot study, these include the cluster randomised controlled trial design, the objective 
assessment of FMS, the very high level (95%) of retention in the student sample, and the 
monitoring of intervention compliance/fidelity. Furthermore, the fact that this intervention was 
integrated into the school’s regular curriculum and was teacher-led, may enhance the potential 
for program sustainability. However, the small number of teachers was a limitation and allowed 
for only descriptive analysis in regards to process evaluation. In addition, there was not an 
inclusion of follow-up measures, so it is not possible to determine whether FMS changes 
persisted (33). Furthermore, the generalisability of the findings may be limited due to the 
relatively homogenous, girls-only sample. Therefore, future research is recommended to: use 
larger samples of teachers to investigate further the effect of the intervention on teachers’ 
perceptions and practices on FMS instruction and assessment; to conduct follow up measures on 
student skill to investigate the maintenance effect of the program, and; future research may also 
seek to investigate the effectiveness of the intervention in boys and also, larger, diverse samples.  
Conclusions 
The teacher-led PE-based FMS intervention focusing on teacher training in authentic assessment 
and student-centred instruction resulted in significant intervention effects on girls’ locomotor 
skill, object control skill and overall FMS competency. The intervention also had a positive 
effect on the perceptions, confidence and feelings of the teachers in regards to FMS assessment 
and instruction. The findings clearly demonstrate the crucial role that schools, physical education 
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programs, and importantly teachers can have on improving FMS in early-adolescent girls, 
potentially increasing the physical activity opportunities available to them and ultimately 
enhancing their health profile.   
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Figure 1: Study design and flow of participants through the study with primary and secondary outcome 
measures. 
  
List of all-girls schools provided by DET, CEO, Independent Schools Office 
(n=42 schools) 
4 schools removed due to different amount of PE exposure to all other schools 
(n = 38 schools) 
Schools recruited in rounds; lowest SEIFA index schools contacted first 
Four schools consented (2 independent, 2 Catholic)   
Randomization at school level 
2 Intervention schools  
(1 Catholic, 1 independent) 
n=90 students 
n= 4 teachers 
2 Control schools  
(1 Catholic, 1 independent) 
n=110 students 
n=4 teacher 
Baseline Testing 
Primary Outcome: n=200 students, Secondary outcome: n=8 teachers 
23 schools declined: 
Too busy: 10 
Overcrowded curriculum: 
11 
Already engaged in 
research: 2 
11 schools not contacted 
as target sample reached  
Post Testing 
Primary Outcome: n=190 students, Secondary Outcome: n=8 teachers 
12-week intervention/12 week regular practice 
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Table 1: Baseline characteristics of study sample (students)  
Demographics Intervention 
(n = 103) 
Control 
(n = 87) 
Total 
(n = 190) 
Age 
Mean Years (SD) 
 
12.48 
  
12.46 
  
12.47  
 
(±.34) 
Cultural Background  
No. (%) 
      
 Australian 78 (75.7) 58 (66.7) 136 (71.6) 
 Other 25 (24.3) 29 (33.3) 54 (28.4) 
Primary Language 
No. (%) 
      
 English 93 (90.3) 81  (93.1) 174 (91.6) 
 Other 10 (9.7) 6 (6.9) 16 (8.4) 
Parent Education 
No. (%) 
      
   Secondary 17 (16.5) 25 (28.7) 42 (22.1) 
   Tertiary 86 (83.5) 62 (71.3) 148 (77.9) 
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Table 2: Primary outcome measure (student FMS proficiency) at baseline and post-test 
Measure Control 
Mean (SD) 
Intervention 
Mean (SD) 
Baseline Post-Test Baseline Post-Test 
FMS     
 Locomotor Skill  
 Potential Range (0–30) 
22.06 (3.35) 22.21 (3.37) 22.44 (3.48) 26.77 (2.45) 
Object Control Skills  
 Potential Range (0–36) 
23.03 (4.65) 23.16 (4.54) 22.87 (4.56) 26.41 (3.13) 
Total Skill 
Potential Range (0–66) 
45.09 (6.70) 45.37 (6.61) 45.31 (6.94) 53.18 (4.70) 
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Table 3: Intervention effect on locomotor skill, object control skill and total skill  
 Locomotor Skill Object Control Skill Total Skill 
Parameter  
 
 
Unst. 
Beta 
 
 
 
Std. 
Error 
 
 
 
df 
 
 
 
t 
 
 
 
Sig. 
95% Confidence Interval  
 
 
Unst. 
Beta 
 
 
 
Std. 
Error 
 
 
 
df 
 
 
 
t 
 
 
 
Sig. 
95% Confidence Interval  
 
 
Unst. 
Beta 
 
 
 
Std 
Error 
 
 
 
df 
 
 
 
t 
 
 
 
Sig. 
95% Confidence Interval 
     Lower 
Bound 
Upper 
Bound 
 Lower 
Bound 
Upper 
Bound 
 Lower 
Bound 
Upper 
Bound 
Intercept 4.29 4.87 184.73 0.88 0.38. –5.32 13.89 8.19 5.69 186.00 1.44 0.15 –3.03 19.43 11.51 8.19 185.67 1.41 0.16 –4.65 27.67 
Intervention/ 
control status 
4.29 0.84 1.96 5.15 0.04 0.63 7.96 3.37 0.30 186.00 11.06 0.000 2.77 3.99 7.67 1.06 1.94 7.22 0.02 2.95 12.38 
Age 0.17 0.38 185.13 0.45 0.66 –0.58 0.95 –
0.15 
0.45 186.00 –0.33 0.74 –1.04 0.74 0.10 0.64 185.63 0.10 0.92 –1.19 1.33 
Baseline 
Skill 
0.78 0.04 184.63 19.29 0.00 0.64 0.79 0.73 0.03 186.00 22.06 0.000 0.66 0.79 0.73 0.03 184.26 23.38 0.000 0.67 0.79 
a dependent variable: post-test skill (locomotor, object control, total skill)  
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Supplementary Digital Content 
Supplementary Table 1: Perceived teacher competence questionnaire 
Survey domain Example of survey questions 
Domain 1.  
Feelings and perceptions about 
FMS and FMS teaching 
I enjoy teaching FMS;  
FMS is an important component in the PE curriculum;  
I am generally enthusiastic about teaching FMS 
Domain 2.  
Confidence in teaching individual 
PE units 
I am confident in teaching sports  
I am confident in teaching fitness  
I am confident in teaching FMS 
Domain 3.  
Confidence in FMS planning, 
teaching, assessing, reporting and 
evaluating 
I am confident in lesson planning for FMS 
I am confident in implementing teaching and learning strategies 
in FMS 
I am confident in assessing students learning in FMS 
Domain 4.  
Adequacy of Training (pre-service 
and in service) in specific PE 
curriculum units 
My training prepared me adequately to teach modified games 
My training prepared me adequately to teach modified games  
My training prepared me adequately to teach modified games 
FMS 
Domain 5.  
Success of PE programs in 
achieving specific PE curriculum 
units outcomes 
The PE programs have been successful in achieving modified 
games unit outcomes 
The PE programs have been successful in achieving sports unit 
outcomes 
The PE programs have been successful in achieving FMS unit 
outcomes  
Domain 6.  
Success of PE programs in 
achieving student outcomes 
The PE programs have been successful in improving the level of 
physical activity 
The PE programs have been successful in improving students’ 
interpersonal skills 
The PE programs have been successful in improving students’ 
confidence 
Domain 7.  
PE Planning within the school 
The school has a formal planning team that meets routinely to 
monitor and initiate programs to promote PE in the school 
Teaching programs are developed from an overall PE policy 
A school level scope and sequence overview guides planning in 
PE 
Domain 8.  
FMS programming within PE 
FMS programs cater for the diversity of student learning needs 
Previous outcomes achieved by students are considered when 
implementing lessons 
Learning experiences selected in FMS programs engage student 
interest and provide appropriate challenge 
Domain 9.  
FMS Assessment 
A range of assessment strategies used to assess student FMS 
learning in PE 
Indicators are used to make judgements about student 
achievement of outcomes 
The assessment process is based on syllabus outcomes and 
reflect syllabus content 
Domain 10. 
FMS reporting 
Students FMS achievement outcomes are reported and 
communicated to the relevant audience 
Parents/caregivers are given feedback regarding what their child 
knows and what skills they have gained 
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Domain 11. 
FMS evaluation 
Evaluation of FMS programs in PE is comprehensive 
FMS programs in PE are modified and improved as a results of 
evaluation 
Domain 12. 
Barriers to the effective delivery of 
FMS in my PE program 
Low levels of FMS teaching confidence 
Inadequate training in FMS 
Low levels of personal interest and enthusiasm in teaching FMS 
Inadequate facilities or equipment 
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Supplementary Table 2: Adherence to SAAFE teaching principles 
Adherence to SAAFE teaching principles (circle and provide comments) (1 = Not at all true to 5 = Very true) 
S
U
P
P
O
R
T
IV
E
 
i) Teacher provides individual skill specific feedback  1 2 3 4 5 
ii) Teacher provides feedback on student effort and 
involvement 
1 2 3 4 5 
iii) Teacher promotes positive interactions between 
students 
1 2 3 4 5 
Comments: 
A
C
T
IV
E
 
i) Activities involve small-sided games or tabloids and 
children spend minimal time waiting for a turn 
1 2 3 4 5 
ii) Equipment is plentiful and developmentally 
appropriate 
1 2 3 4 5 
iii) Transitions between activities are efficient 1 2 3 4 5 
Comments: 
A
U
T
O
N
O
M
O
U
S
 
i) Some activities incorporate multiple challenge levels 1 2 3 4 5 
ii) Students are given choices about the tasks and 
activities 
1 2 3 4 5 
iii) Students are involved in the set-up, decision-making 
or running of activities 
1 2 3 4 5 
Comments: 
F
A
IR
 
i) Teacher ensures that students are evenly matched in 
activities 
1 2 3 4 5 
ii) Teacher acknowledges and rewards good sportsmanship 1 2 3 4 5 
iii) If necessary, teacher modifies activities to maximise 
opportunities for success 
1 2 3 4 5 
Comments: 
E
N
J
O
Y
A
B
L
E
 
i) Lesson starts with an enjoyable activity and concludes 
with an enjoyable experience 
1 2 3 4 5 
ii) Activities are meaningful and not repetitive  1 2 3 4 5 
iii) Lessons involve a wide range of appropriate 
activities (based on the lesson focus) 
1 2 3 4 5 
Comments: 
General comments: 
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Supplementary Table 3: Participant (teacher) demographics  
Demographics Frequency (n) 
Sex (n = 8)  
 Male 1 
 Female 7 
Age  
21–30 3 
31–40 2 
41–50 1 
   ≥51 2 
Years of teaching experience (n = 8) 
    0–5 years 
    6–10 years 
   11–20 years 
   ≥21years 
 
1 
5 
0 
2 
Qualifications (n = 8)  
 4-year bachelor degree 6 
 3-year degree (+ 1-year diploma) 2 
School sector represented (n = 4)  
 Catholic 2 
 Independent (Private) 2 
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Supplementary Figure 1: Adherence to the supportive teaching principle. 
 
 
Supplementary Figure 2: Adherence to the active teaching principle. 
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Supplementary Figure 3: Adherence to the autonomous teaching principle. 
 
  
Supplementary Figure 4: Adherence to the fair teaching principle. 
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Supplementary Figure 5: Adherence to the enjoyable teaching principle. 
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CHAPTER 6: DISCUSSION 
 
In this chapter, the key findings of each thesis aim are presented, followed by a synthesis of the 
overall thesis significance. Implications for professional practice, pre-service education and in-
service teacher training in schools are also discussed, along with a presentation of the thesis 
limitations. Finally, recommendations for future research are provided. 
6.1 KEY FINDINGS 
Aim 1. To investigate the type and quantity of teacher training in school-based physical 
education PA and/or FMS interventions, and to identify what role teacher training had on 
the intervention outcome. 
In Chapter 1 (Paper 1), the systematic review, we investigated the first thesis aim. The search 
identified 39 relevant articles. However, in regards to teacher training, these studies differed in 
design, mode, duration, content, framework, and trainee and trainer characteristics; in addition, 
the depth of detail provided on each characteristic varied significantly. Variability in reporting 
made links between teacher training and student outcomes or intervention effects difficult to 
trace. Despite these limitations, the review identified several key characteristics of teacher 
training in effective PA and/or FMS interventions, which included as essential design elements: a 
‘sustained’ teacher training program; a multimodal approach to teacher training delivery, with a 
focus on ongoing consultation and collaboration; comprehensive intervention content (i.e., 
subject and pedagogy content); and the inclusion of teacher satisfaction and fidelity evaluation. 
Therefore, to better inform the design of future school-based interventions, and to allow 
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comparison between interventions, comprehensive reporting of teacher training is recommended. 
In addition, teacher training should be viewed as a central aspect of study design, development 
and delivery. 
Aim 2. To examine PE teachers’ perceptions of: (i) the importance and relevance of 
teaching FMS to Year 7 girls; and (ii) the factors influencing effective FMS instruction. 
Chapter 2 (Paper 2) revealed that teachers unanimously agreed Year 7 was a critical time to teach 
FMS to girls. Teachers presented several justifications for this. Firstly, many female students 
commenced secondary school with very low levels of FMS proficiency, often due to the poor 
quality of primary school PE. Secondly, Year 7 was considered a critical time to remediate FMS 
deficiencies before students undertake more complex units in the predominantly traditional or 
multi-sport program of secondary school PE curriculums. Thirdly, teachers perceived that the 
physical, social and emotional developmental stage of Year 7 girls meant they were still 
attitudinally receptive to skill development instruction, providing the last ‘window of 
opportunity’ for skill development. Therefore, although FMS interventions in early high school 
are limited and under-studied (Morgan et al., 2013), the findings of Chapter 2 clearly highlighted 
the demand and pertinence of FMS interventions at the Year 7 level for girls.  
In Chapter 2 we also investigated the factors influencing effective FMS instruction, as perceived 
by teachers. Although teachers considered the teaching of FMS at Year 7 to be important, they 
perceived their own FMS teaching practices to be sub optimal. Two major barriers to effective 
FMS teaching as perceived by the teachers, included: limited knowledge of appropriate 
pedagogy to promote FMS development in girls, and; the lack of appropriate FMS assessment, 
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available for use by teachers in a PE setting. These findings provided research direction for the 
thesis, in order to improve the quality of FMS assessment and instruction to Year 7 girls.  
Teachers also indicated that the depth and quality of FMS training they received during their pre-
service education had not sufficiently equipped them with the skills, knowledge or confidence to 
teach FMS effectively. In addition, participants felt that more effective professional development 
could enhance their skill in instructing FMS.  
Aim 3. To explore whether the CAMSA is a feasible FMS assessment instrument for 
teachers of Year 7 girls in an Australian school-based PE context. 
In Chapter 3 (Paper 3) we investigated the third research aim. The study explored whether the 
CAMSA is a practical form of FMS assessment for use by PE teachers of Year 7 girls in 
Australia. The teachers unanimously agreed that the CAMSA was a feasible test of FMS 
proficiency in girls’ Year 7 PE, and an attractive alternative to the traditional forms of FMS 
assessment. However, some recommendations for modification were provided, including setting 
up several CAMSA courses simultaneously to facilitate more timely assessment, using the data 
to plan subsequent classes and sharing the process with the students (i.e., self-assessment and/or 
peer-assessment). The recommended alterations were included in the teacher training component 
for use of the CAMSA in Chapter 5 (Paper 5).  
Aim 4. To compare the test-retest reliability and concurrent validity of the CAMSA with a 
commonly used FMS assessment instrument, the Victorian FMS Assessment (Department of 
Education Victoria, 1996), developed to be used by teachers in a PE setting. 
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In Chapter 4 (Paper 4) we addressed the fourth thesis aim. The study tested the concurrent 
validity and reliability of the newly developed CAMSA and compared it with the Victorian FMS 
Assessment from Australia in a sample of early adolescent girls. Test-retest reliability was 
excellent for the CAMSA and good for the Victorian FMS Assessment. There was no evidence 
of proportional bias in either assessment, and there was evidence of strong concurrent validity. 
Thus, both instruments were found to be reliable and valid; however, the CAMSA was 
considered to be the superior of the two as it encapsulated both process and product assessment, 
took less time to administer and had higher authenticity than the Victorian FMS Assessment in a 
school setting. 
Aim 5. To investigate whether an intervention focusing on teacher training in and teacher 
delivery of authentic assessment (i.e., the CAMSA) coupled with student-centred pedagogy 
(i.e., SAAFE teaching principles) across a 12-week PE program can improve the FMS 
proficiency of Year 7 girls. 
In Chapter 5 (Paper 5) we undertook a cluster randomised controlled trial and addressed the final 
research aim. The PE-based FMS intervention focused on teacher training in authentic 
assessment (i.e., the CAMSA) (Longmuir et al., 2015) and student-centred instruction (i.e., the 
SAAFE teaching principles) (Lubans et al., 2012) and resulted in very large intervention effects. 
Significant improvements were observed in the treatment group in locomotor skills, object 
control skills and total skill competency. Thus, the SAAFE teaching principles, which facilitate 
class conditions that foster motivation, are recommended for future school-based FMS 
interventions, especially those targeting girls. In addition, use of the CAMSA as a form of 
assessment ‘for’ learning contributed to the success of the intervention. The positive results of 
this study demonstrate that a high-quality teacher training program can enhance teacher 
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knowledge, competence and skills in FMS assessment and instruction, and ultimately improve 
student skill. 
6.2 STUDY SIGNIFICANCE 
Given the significant influence of PA on an individual’s health, and the comprehensive evidence 
for the positive and significant association between FMS competence and engagement in PA, it 
is crucial to better understand the factors that inhibit and facilitate FMS development among 
youth, particularly those who are at most risk of being low skilled and physically inactive, such 
as adolescent girls. Systematic review evidence has demonstrated the potential to improve FMS 
in children via school-based interventions, specifically those utilising a specialist or highly 
trained PE teacher. However, current knowledge on FMS intervention effectiveness in the 
adolescent population is limited, and those targeting early-adolescent girls even more so. To the 
author’s knowledge, this is the first research to synthesise existing evidence and generate new 
knowledge in regards to FMS improvement in early-adolescent girls. The inter-related research 
studies of this thesis culminated in the development of an intervention evaluated using a pilot 
cluster RCT to improve FMS in adolescent girls. Participants who were randomised into the 
intervention group showed significant improvements in FMS proficiency compared with those in 
the control groups. The findings of this thesis reinforce the important role of the teacher in 
fostering FMS in early-adolescent girls. It is hoped that by advancing the FMS of girls, their 
opportunities and interests in various physical activities may be expanded, ultimately improving 
their lifelong health profile. The findings of this study demonstrate that with a comprehensive 
understanding of the learning needs of adolescent girls, an optimal learning environment to 
achieve PE outcomes can be created. The results also illustrate that, with sufficient training, 
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resources and support, teachers have the capacity to significantly advance the physical skills of 
their students.  
6.3 IMPLICATIONS FOR PROFESSIONAL PRACTICE, PRE-SERVICE 
EDUCATION AND IN-SERVICE TEACHER TRAINING 
6.3.1 Implications for professional practice 
The research conducted for this thesis clearly identified and addressed the barriers and 
facilitators of teaching and learning of FMS in early-adolescent girls. One of the major barriers 
identified by the teachers was a lack of appropriate assessment instrumentation. The present 
research identified the CAMSA as a feasible, valid and reliable assessment instrument for use by 
Australian PE teachers. Using this program as a means of diagnostic assessment, by screening 
students’ skill levels as they transition from Year 6 (primary school) to Year 7 (first year of high 
school), could identify the entry level FMS proficiency of Year 7 students. Subsequently, FMS 
programs could be developed and delivered in a more targeted, meaningful and effective manner. 
By improving student FMS proficiency of adolescent girls, they may be more likely to find 
physical activities they enjoy and want to participate in, which would ultimately boost their 
health. Used as a diagnostic tool, the CAMSA has the potential to be expanded state-wide or 
nation-wide and used alongside established literacy and numeracy transition reports to provide 
baseline movement skill proficiency data as students enter Year 7. In addition to use as a 
diagnostic tool, the CAMSA could be utilised in assessment ‘for’ learning, in ongoing 
monitoring and evaluation of both teaching and learning progress. Further, the CAMSA could be 
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used as a summative measure to identify whether FMS teaching and learning objectives have 
been attained.  
Furthermore, continuing to develop a comprehensive understanding of adolescent girls’ learning 
needs in PE informed the creation of a learning environment conducive to achieve learning 
outcomes for girls (Chapter 5). The findings of this study demonstrate that adherence to the 
SAAFE teaching principles, which are underpinned by self-determination theory and 
competence motivational theory, can create a learning environment in PE suitable for girls, as 
verified by the significant improvement in FMS. Therefore, frameworks such as the SAAFE 
teaching principals are strongly encouraged not only in future school-based FMS interventions, 
but also in current PE practice, especially when teaching girls.  
Considerations and implications for dissemination of the program on a larger scale are discussed 
further below, in section 6.5.5 ‘Scalability of the program’. 
6.3.2 Pre-service and in-service teacher training 
Pre-service education plays a critical role in the development of teacher competence, skills, 
knowledge and attitude; however, the present research identified that the depth and quality of 
FMS training teachers receive does not sufficiently equip them with the skills, knowledge or 
confidence to teach FMS effectively. For instance, teachers felt they lacked creative and 
engaging methods of teaching FMS. Another key limitation of pre-service FMS training was the 
focus on lower primary school levels, so teachers felt unprepared to teach older students. Firstly, 
teachers need to understand the importance of FMS mastery in overall student health. Secondly, 
they need to know how to identify baseline skill levels of their students. And thirdly, teachers 
need appropriate pedagogy to optimally motivate and educate their students. Ideally, pre-service 
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teachers should receive practical teaching experience in FMS from Foundation to Year 12, and 
have the opportunity to observe experienced teachers and seek mentors to demonstrate the 
application of assessment and instruction in FMS. 
After initial pre-service education, professional development or in-service programs are the next 
critical mechanism to improve teaching (Bechtel & O’Sullivan, 2006). However, this thesis 
revealed that the current approach to professional development in PE is inadequate and thus 
unlikely to evoke meaningful change, which has been reported elsewhere (Armour & Yelling, 
2007). Indeed, professional development courses appear to be in need of an overhaul if they are 
to truly impact on teaching practice and improve student learning. As recommended in Chapter 
1, and adhered to in Chapter 5, to enhance in-service teacher training program effectiveness, 
programs should be: sustained in duration; multimodal in training approach and delivery; 
collaborative in design and delivery; and provide comprehensive subject and pedagogy content. 
These considerations are not only relevant to in-service teacher education, but also to the design 
of teacher training programs in school-based PE interventions. 
6.4 THESIS LIMITATIONS 
Overall, although the results were very promising, there were some limitations in the design of 
the research. This section will firstly present a brief overview of the limitations specific to each 
independent paper. Then the overall thesis limitations will be presented in more depth.   
6.4.1 Study-specific limitations 
The limitations of each independent study within this thesis have been presented in the 
associated chapters/publications. In brief, the limitations of the systematic review (Chapter 1) 
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included an English language requirement and an inability to rule out publication bias. In 
Chapter 2, the small sample size of the teacher population allowed for only descriptive analysis 
of the results regarding teachers’ perceptions of FMS assessment and instruction. Isolated testing 
of the CAMSA in Chapter 3 reflects only one component (i.e., physical competence) of the 
CAPL, which was designed to measure broader physical literacy, and omits other 
aspects, including daily behaviour, motivation and confidence, and knowledge and 
understanding, therefore limiting the scope of understanding around a more complete picture of 
students’ physical literacy. Chapter 4 investigated the test-retest reliability and concurrent 
validity of the CAMSA, however, other aspects of validity and reliability remain unverified (e.g., 
construct and convergent validity, and inter-rater reliability). In the interest of promoting use of 
the instrument in schools, further investigation into the reliability and validity of the CAMSA 
would be required. In Chapter 5, the small sample size of the teacher population allowed for only 
descriptive analysis of the results regarding process evaluation. Furthermore, long-term follow-
up was not undertaken to investigate the sustainability of the project.  
Although the CAMSA was shown to be a feasible, valid and reliable FMS assessment tool for 
use by teachers in a PE context, there are some limitations to the tool. Primarily the process 
variables of the CAMSA are somewhat limited. A number of the process criteria do not align 
with what we know about the development of skill from the literature (Hands, 2002). For 
example, the criteria for the hop and jump (i.e. hops/jumps once in each hoop without touching 
hoop) do not tell us anything about what the body is doing, rather these criteria assess whether 
the hoop has been hit, and as such they are more product oriented (Miller & Silverstein, 2007), 
and as such may capture slightly different constructs of FMS performance (Logan et al., 2014; 
Rudd et al., 2015). Therefore, for a teacher to have a truly comprehensive understanding of a 
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student’s skill development, a combination of a more detailed process assessment (i.e. The 
Victorian FMS Assessment) in conjunction with the CAMSA may be beneficial (Hands et al 
2015).  
6.4.2 Thesis limitations 
Generalisability 
Randomised controlled trials are considered the ‘gold standard’ for evaluating interventions 
(Turner et al., 2012), as they enable comparison between treatment and control groups. The RCT 
presented in Chapter 5 had high population validity, as the groups were randomly selected and 
assigned to treatment or control. In addition, the random assignment of classes (within schools) 
into treatment or control enhanced the internal validity. Sample sizes were sufficient to allow for 
meaningful statistical analysis; however, the generalisability of the findings may be limited due 
to the relatively homogenous, girls-only samples. Due to the budget and time constraints of a 
PhD, large-scale studies with heterogeneous populations, in which the size of the group allows 
for statistics to be extrapolated to the entire population, are not feasible. Therefore, it is 
reasonable to assume that the findings of this thesis may apply (i.e., have greater external 
validity) to similar subgroups as those investigated in the thesis (e.g., sex, age, socioeconomic 
class, education system, exposure to PE); however, the findings may not be representative of the 
whole population. Similarly, the small number of clusters (i.e., schools) limits the 
generalisability of the results across different school types and population groups.  
Lack of follow-up 
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Due largely to the time constraints of a PhD program, the studies were relatively short and 
follow-up measurement of intervention effects from the RCT were not included. Therefore, it 
was not possible to determine whether the behaviour modifications continued for the intervention 
participants. Interventions that are effective in the long term are better suited for widespread 
scalability and translation and are therefore likely to influence policy decisions and government 
spending. In order to determine the maintenance of effects over a longer time period, it is 
recommended that studies introduce a one- to two-year follow-up evaluation. 
Omission of stability skill measurement 
In motor development literature, FMS are divided into three constructs: locomotor (e.g., running, 
jumping and skipping), object control (e.g., throwing, catching and kicking) and stability skills 
(e.g., body rolling, bending and twisting) (Gallahue, Ozmun & Goodway, 2011). Stability is an 
important underlying construct of motor skill performance (Rudd et al., 2016), yet most FMS 
studies, including this thesis, focus on competency in locomotor and object control skills. 
Furthermore, as movement competence is a multidimensional concept, it may not be measured 
adequately by only one test battery (Rudd et al., 2015). To date, the stability skill construct has 
been poorly measured. Omitting the measurement of this construct limits our understanding of 
how stability correlates to other FMS assessment and FMS performance outcomes. 
Single PA correlate focus 
Factors influencing the physical activity behaviour of children and adolescents are multifaceted, 
with several underlying factors (Biddle et al., 2005; Stodden et al., 2008). Although the findings 
of this thesis were positive, it measured only one correlate of PA in early-adolescent girls, 
namely, FMS. Other well-identified correlates, such as those clustered around positive 
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psychology (i.e., enjoyment, positive body image, positive motivation, self-efficacy and physical 
self-perceptions) (Biddle et al., 2005, 2012) were not investigated. Other important mediating 
variables, as proposed in Stodden et al. (2008) (i.e., perceived motor skill competence, health-
related physical fitness and obesity), were not investigated. Thus, the influence of the 
intervention on other important elements of PA remains unknown.  
6.5 RECOMMENDATIONS FOR FUTURE RESEARCH 
6.5.1 Feasibility of the Canadian Assessment of Physical Literacy (CAPL) in Australian 
schools  
In chapters 3, 4 and 5, the CAMSA was extracted from the CAPL and investigated in isolation. 
This was discussed as a potential study limitation in section 6.4.1 above, as physical literacy 
extends beyond physical competence. A prominent definition of physical literacy, proposed by 
Whitehead (2001), is “the motivation, confidence, physical competence, knowledge and 
understanding to value and take responsibility for engagement in physical activities for life”. 
However, there have been many other definitions and descriptions of ‘physical literacy’, which 
commonly encompass three themes: (i) that physical literacy is a lifelong process; (ii) that 
acquisition (competence) of FMS is a core component; and (iii) that physical literacy also 
embraces knowledge, attitudes and motivations that facilitate confident movement (Edwards, 
Bryant, Keegan, Morgan, & Jones, 2016). It is clear that the concept of FMS competence is an 
important and well-established construct of physical literacy; however, physical literacy and 
FMS are not synonyms (Edwards et al., 2016). FMS focuses on progressing physical skills only, 
whereas physical literacy also considers affective and cognitive elements (Almond, 2013). 
Therefore, further research is recommended to investigate the feasibility of the CAPL in its 
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entirety within the context of Australian school-based PE, to enable a more comprehensive 
measurement of the status of physical literacy in Australian school children.  
6.5.2 Investigation into the interrelationship of multiple PA correlates 
As presented in the limitations in section 6.4.2 above, the focus of this thesis was on a single 
correlate of adolescent girls’ PA, namely, FMS. Due to the complexity and multitude of factors 
influencing PA behaviour, it may be important for future studies to investigate several correlates 
in combination, rather than one in isolation. As presented in Chapter 1, there is consistent 
evidence to suggest that we should ensure the physical activity environment for adolescent girls 
allows for choice and the development of perception, confidence and competence, which is 
likely to lead to higher levels of enjoyment and engagement (Biddle et al., 2005). The 
intervention content in regards to pedagogy and learning environment, as presented in Chapter 5, 
focused on teaching training in and teacher delivery of the SAAFE teaching principles (Lubans 
et al., 2012). These principles are framed by self-determination theory (Deci & Ryan, 1985), 
competence motivation theory (Harter, 1978, 1980) and reflect Epstein’s (1988) TARGET 
framework, and thus are said to promote a mastery motivation learning environment. In light of 
this, it would be beneficial to not only investigate the effects of the intervention on the 
participants’ perceived competence, but also investigate the interrelationship between perceived 
competence and actual competence in early-adolescent girls.   
In addition, although the relationship between actual FMS and PA is the primary focus of 
Stodden et al.’s (2008) conceptual model of development, they do propose that perceived FMS, 
health-related fitness and obesity represent important mediating variables of PA. And therefore, 
simultaneous investigation of several variables within this developmental perspective is 
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recommended, as it may provide a better understanding of PA influences. Furthermore, it would 
also be beneficial to objectively measure the PA levels of participants, to explore whether the 
positive effects of the intervention on the participants’ skill do indeed have an influence on PA 
levels.  
6.5.3 Sustainability of intervention effects 
Investigating the maintenance of the RCT intervention program effects is an important next step, 
and should be examined at two levels. Firstly, the extent to which the teachers have continued 
with the program, and the extent to which they embedded the program into their teaching 
practice. Secondly, it would be beneficial to conduct longitudinal research to identify the long-
term effects of the program on the FMS of students. Ideally, follow-up measures would be 
conducted more than six months after the intervention.   
6.5.4 Generalisability 
To investigate the effectiveness of the RCT program in other population groups, the intervention 
could be conducted in different locations (e.g., rural or urban) with different age groups (e.g., 
primary school), in different school settings (e.g., co-educational, state or independent), with 
different facilitators (e.g., generalist or specialist teachers) and with both sexes. Importantly, it 
could be beneficial to target younger students, to build the skills of students at the so-called 
‘optimal stage’ of FMS development, that is, in primary school.  
6.5.5 Scalability of the program 
In the RCT, the magnitude of the effect of the intervention was a key indicator of its capacity to 
translate from PhD research to an education program. Therefore, the next phase would be to 
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disseminate the program on a larger scale, to explore the program effects in a broader population, 
in a translational trial. Therefore, evaluation of the scalability of the program, for instance using 
the RE-AIM (i.e., reach and effectiveness at the individual level, adaption and implementation at 
the organisational level and maintenance at the individual and organisational level) framework 
(Glasgow, Vogt, & Boles, 1999), could be an appropriate next phase. From a research 
perspective, the goal of RE-AIM would be to evaluate the internal and external validity of the 
program. From a practice perspective, the goal would be to provide information for educators on 
the acceptability of the program for a broader population, in a variety of school settings, at a 
reasonable cost, to effectively change outcomes, and be sustained over time (Gaglio, Shoup, & 
Glasgow, 2013). Therefore, maximising the reach and effectiveness of the program requires 
analysis of how variables (e.g., sex, age, location, school setting, facilitator) impact on the 
effectiveness of the program, and how to adapt the program to fit population and context.  
Transitioning the program from a PhD study to a large-scale translational trial would have 
several challenges. Expanding the reach of the program would not be feasible without the 
support and/or partnership of government and non-government organisations such as the 
Department of Education and Training (DET), the Catholic Education Office (CEO), the 
Department of Health and Human Services (DHHS), as well as professional development 
providers such as the Australian Council for Health, Physical Education and Recreation 
(ACHPER) and PEAK Phys ED, to be competitive in applications for research funding such as 
National Health and Medical Research Council (NHMRC), or the Australian Research Council 
(ARC) linkage research grants. Therefore, dissemination of program results among these 
stakeholders is an important step. 
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In addition, in a large-scale program, the capacity for ongoing one-on-one teacher support (a 
focal point in the RCT) would be diminished. Therefore, investigation of an alternative means of 
ongoing teacher training (e.g., online platforms, video link, school champions, regional or cluster 
trainers) would be important to monitor and support program implementation and teacher 
fidelity. Subsequently, investigation into the effectiveness of the program using alternative 
methods of teacher support would be warranted.  
Furthermore, it would be beneficial to investigate whether this program could become a key 
feature of a comprehensive multicomponent school-based intervention that not only targets the 
educational/curriculum influences on students’ FMS, but also includes recess/lunch breaks, 
school environment, family and community links.  
6.6 CONCLUSIONS 
The findings from this thesis indicate the crucial role that teachers play in advancing the skill 
proficiency of their students. Teachers perceived Year 7 to be a critical period to instruct girls in 
FMS, yet their teaching practice was considered suboptimal. The CAMSA was found to be a 
feasible, valid and reliable FMS assessment for use by Year 7 PE teachers, and thus is viewed as 
an attractive alternative to the traditional forms of FMS assessment. The school-based FMS 
intervention focusing on teacher training in authentic assessment and student-centred instruction 
resulted in considerable intervention effects for locomotor skills, object control skills and total 
fundamental movement skill competency. Ultimately, any improvement in FMS, especially for 
low-skilled girls, may expand potential enjoyment and thus lifelong participation in a wider array 
of physical activities.  
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Appendix 2.3: PLS and consent 
 
 
Plain Language Statement 
Introduction 
 
 
Welcome and thank you for taking part in this important research. 
 
My Name is Natalie Lander, I am a Student Researcher from Deakin University. Together, 
Dr. Lisa Barnett, my Senior Researcher, and I are interested in understanding more about 
the assessment and instruction processes used by Victorian based Physical Education 
teachers. Specifically, we are interested in whether Physical Education teachers assess 
and teach Fundamental Movement Skills (FMS) to Year 7 girls, and if they do, discuss 
what processes are used.  
 
I thank you for your previous participation in the on-line survey, and I appreciate your 
interest in further involvement in this study, namely; the upcoming interviews.  
 
In this project, Fundamental Movement Skills (FMS) are defined as common motor 
activities with specific observable patterns. FMS include: Locomotor skills such as: 
running, jumping, hopping, and galloping, and; Object control skills such as: throwing, 
catching, kicking, and striking a ball. 
 
The following is a Plain Language Statement (PLS) in relation to my research, titled 
"Exploring the assessment processes used by physical educators to identify and monitor 
fundamental movement skill proficiency levels of Year Seven girls", followed by the 
consent form. Please read the information provided, and sign and return the consent form, 
using the email address provided, if you are willing to participate in the research.  
 
With thanks, 
 
Natalie Lander 
PhD Candidate 
Deakin University 
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Plain Language Statement 
The aim of the research project is to understand more about teachers’ assessment and instructional 
processes in Fundamental Movement Skill (FMS) education when teaching Year Seven girls. The 
findings of the study may contribute to the current literature and enhance the effectiveness of 
instructional strategies used in FMS education. A possible benefit of the research is that it may 
encourage you to reflect on your own teaching within FMS education. In addition, the study’s findings 
may be used as the foundation for further research and potential interventions in FMS, and ultimately 
benefit adolescent girls' health by enhancing the quality of FMS teaching, which may increase 
physical activity engagement and in turn, health. 
 
The interview will take approximately 30 minutes of your time to complete. You will be non-
identifiable from the interview data. To comply with government requirements all data will be stored 
securely for a period of a minimum of 6 years after final publication. It will then be destroyed. 
I will provide a one page summary of the de-identified results from the broader research and it will be 
published on the Peak Phys Ed and ACHPER websites. This research is totally funded by Deakin 
University. 
 
Please be aware that participation in any research project is voluntary. If you no longer wish to take part 
you are not obliged to. Once you have read this form and agree to participate, please complete the 
consent over leaf, and we will begin. 
The ethical aspects of this research project have been approved by the ethics committee at Deakin 
University. If you have any complaints about any aspect of the project, the way it is being conducted 
or any questions about your rights as a research participant, then you may contact: 
 
The Manager, Office of Research Integrity, Level 1, Building EA, Deakin University, Elgar Road, 
Burwood Victoria, 3125, Telephone: 9251 7129, Facsimile: 9244 6581; researchethics@deakin.edu.au.  
Please quote project number: HEAG_1502012. 
 
If you require further information, wish to withdraw your participation, or if you have any problems 
concerning this project, you can contact either the research supervisor Dr Lisa Barnett, or the student 
researcher, Natalie Lander. 
 
Student Researcher:  
Natalie Lander  
Email: nlander@deakin.edu.au 
PhD Candidate 
School of Health & Social Development 
Deakin University, Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Physical Education Teachers 
 
Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I have read, and I understand the attached Plain Language Statement. 
I freely agree to participate in the interviews for this study according to the conditions in the 
Plain Language Statement.  
I understand the interview will be digitally voice recorded. 
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date ………………………… 
Please email this form to: 
 
 
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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Appendix 2.4: On-line Advertisement for initial recruitment of study participants (On-
line survey) Posted on ACHPER and PEAK Phys Ed Websites 
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Appendix 2.5 Interview guide 
INTERVIEW GUIDE 
Please note: this is a guide only.  
Interview direction will be guided by participant responses and will evolve accordingly. 
 I noticed from your on-line survey response that you do perceive/do not perceive FMS 
instruction to be an important inclusion in the Year 7 girls Physical Education 
curriculum.  
o Tell me a little more about why you do/do not see it as an important inclusion in 
the PE curriculum. 
o Prompts 
 Importance of FMS education in Year 7 
 Importance of FMS education when teaching girls 
 Tell me a little about how your school approaches FMS education with in the year 7 girls 
PE curriculum? 
o Prompts (if FMS is included) 
 How is it currently taught to the students?  
 What teaching approach is used?  
 Is it taught as its own unit, or is it integrated across other units within the 
curriculum? 
 How many weeks are allocated to FMS education? 
 Do you perceive the current approach to be effective in the development 
of FMS proficiency? 
 How do you assess the proficiency levels of your students? 
 Are your PE classes streamlined according to skill level? How students 
with are low levels of FMS identified, and subsequently, how are their 
needs addressed to improve their FMS level? 
o Prompts (If FMS is not included) 
 Why do you think FMS has been omitted from the current course? 
 Do you see this as a concern? Why/why not? 
 How do the students develop FMS if it is not instructed within the course? 
 
 The two major barriers of effective FMS instruction and assessment, as indicated by the 
PE teachers who participated in the online-survey were: no assessment criteria available 
or provided within the PE curriculum for FMS assessment, and; limited understanding to 
the best approach to instructing to motivate or engage the girls.  
o As a representative of the PE profession, what are your comments about this?  
o Prompts: 
 Are there any other factors you can share that you believe disrupts or 
inhibits the quality of FMS instruction? Or prevents you from reaching 
your FMS learning outcomes for each lesson, and also for the unit? 
 
 In contrast, what do you perceive to be the most important components of an effective 
FMS program? What factors of a program create a positive learning environment for the 
year 7 girls? 
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o Prompts – what are some methods you use to create a positive learning 
environment 
o Tell me about a lesson or a unit that has shown to be very successful in meeting 
learning goals – what were some of the key characteristics? 
 Tell me about your assessment strategies when teaching FMS to your Year 7 students 
o Prompts: 
o Do you see assessment as an important component of FMS education and 
instruction – why/why not? 
o If you assess…When do you assess your students 
o If you assess…How do you assess your students 
o Why do/don’t you assess them 
o What do you do with the information received via assessment 
o If you assess…Do you think your assessment strategies are effective? Why/Why 
not? 
 Tell me about how you instruct the girls? – What would a typical lesson or even unit look 
like? 
 
 Do you believe you received adequate training in FMS education to prepare you to be 
able to: 
o Teach a high quality FMS program?  
o Enable students FMS to develop? 
o Teach using diverse approaches? 
o Assess student FMS proficiency effectively? 
o Prompts: 
 If so – what did your training include?  
 How did it prepare you?  
 What were the most effective components of your training? What do you 
see are critical elements of pre service education in terms of preparing you 
for a teaching degree?  
 What did you love?  
 Tell me about the facilitators who were most effective? 
 If not – what do you think your training was lacking? 
  How could it be improved? 
 
 Tell me about any specific areas of teacher training, whether it be pre service or 
professional development, that you think should be a priority or focus area, when aiming 
to improve female junior high FMS proficiency? Why do you see this as important? 
 
 What form of professional development would be most effective to meet the needs of the 
teachers in terms of FMS training?  
o Prompts:  
 What format of PD is most effective in terms of enhancing your learning 
 What are the components of effective PD sessions – tell me about a PD 
that has been enjoyable/effective 
 How can the facilitator make the session more engaging or enjoyable 
 How do you see PD enabling sustainable change and improvement 
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 You indicated that you were/were not confident in presenting FMS to your students. 
What factors influence your confidence? 
o Prompts: 
 Do you think that your personal confidence in presenting the FMS has an 
influence on how you teach and subsequently how the students learn? 
Why/how 
 
 What do you see as the most important teacher qualities or characteristics, when teaching 
FMS to year 7 girls?  
o Prompts: 
 How do you think these qualities can developed? 
 
 Would you like to make any further comment, or share anything else in regards to 
teaching FMS to Year 7 girls? 
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Appendix 2.6: Reports Posted on ACHPER and Peak Phys Ed Websites 
FMS RESEARCH REPORT 
     
Teachers who taught PE to Year 7 Girls were invited to participate in two studies. 
Study 1: An online survey (2013) (Honours Study) and Study 2: In depth interviews (2014) (PhD Study) 
 
These studies were conducted by PhD candidate Natalie Lander, and supervised by Dr Lisa Barnett, Professor Phil 
Morgan, Professor Jo Salmon. 
 
My Background 
My name is Natalie Lander, I am a PhD candidate at Deakin University. Prior to this I completed a B. App Sci (PE) 
and worked for 10 years as a science and physical education teacher in schools in Melbourne, Brisbane and 
internationally; holding leadership positions including HPE Coordinator, Sport Coordinator, Year Level Coordinator, 
and Student Welfare coordinator. I subsequently completed my Masters in Sports Science and moved into the 
tertiary system, where I lectured into the PE degree at RMIT.  I am passionate about high quality PE instruction. 
Instruction that is engaging, exciting and purposeful. My interest is particularly focused on the FMS instructional 
strategies used by PE teachers at the year 7 level, when teaching girls, as this cohort is particularly concerning in 
terms of their low FMS proficiency level. I have completed a Bachelor of Health Science (Honours) in this area, and 
am now into my second study of my PhD, researching the area further. 
 
Background to research 
Fundamental Movement Skills (e.g. catch, throw, bounce, run, jump etc.) are the building blocks for movement, and 
form the foundation for future physical activity participation. Despite the positive association between FMS 
competence and physical activity, FMS proficiency is particularly low among adolescent females, especially in object 
control skills such as the throw, kick and catch. Instruction, practice and feedback are significant factors in the 
development of FMS. Given the well-established marginalisation of girls FMS, it is imperative that we identify 
effective strategies to assess and instruct girls in FMS, so the observed gender difference in FMS can be reduced. 
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Study 1: Online Survey 
Aim: 
The purpose of this study was to investigate instruction and assessment of fundamental movement skills 
(FMSs) by Physical Education (PE) teachers of Year 7 girls. 
 
Who participated?  
168 Australian secondary school PE teachers. 
75% were female, just over three quarters had a 4 year bachelor degree, years of teaching experience 
ranged from a first year new graduate to over 25 years. Government (47%), Catholic (24%) and  
Independent Schools (29%) were represented. 
 
What did the participants do?  
PE teachers completed an online survey exploring their level of training in FMS, confidence in instructing 
FMS and their FMS instructional and assessment procedures. 
 
General Findings:  
 Only half (49.6%) had received more than several lectures/tutorials on FMS during their degree.  
 Many (69.9%) had undertaken no more than four hours of professional development in FMS 
since finishing their degree.  
 Most (86.9%) did assess the FMS proficiency of their students. However, of those that did, the 
assessment quality was variable: 43.8% (n = 64) did not assess the quality of the performance, 
and only just over half (56.2%, n = 82) assessed regularly enough to promote learning.  
 Neither years of experience nor confidence level influenced assessment practices used by 
teachers. However, the more FMS training a teacher had completed, the more likely they were to 
use the ideal assessment frequency (t = 4.168; p = 0.000) and processes (t = 1.541; p = 0.002).  
 Many female adolescents do not reach mastery in FMS, especially girls object control skills. 
Training in FMS appears to make a difference in teachers’ assessment practices and yet teachers 
had limited training in FMS. FMS education should be a priority inclusion in pre-service PE 
teaching programs and professional development. 
 
Lander, N., Brown, H., Telford, A., Barnett, L. (2015). Physical Education teacher training in Fundamental 
Movement Skills makes a difference to their instruction and assessment in this area. Journal of Teaching 
in Physical Education. 
 
 
 
Study 2: In-depth Interviews 
Aim:  
To explore teachers’ perspectives and experiences when teaching FMS to early adolescent girls’ FMS.  
 
Who Participated?  
25 Australian Physical Education teachers 
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Teaching experience ranged from one to over 25 years. Catholic, government and independent schools 
were represented, as were co-educational, all girl, foundation (prep) to Year 12, and Year 7–12 schools 
 
What did the participants do? 
Participants took part in semi-structured individual interviews to investigate their perceptions of: (i) the 
importance and relevance of teaching FMSs to Year 7 girls, and (ii) the factors influencing effective FMS 
delivery. 
 
General Findings: 
 Year 7 was perceived to be a critical period to instruct FMSs to girls for two main reasons: 
 The low levels of FMS proficiency female students entered secondary PE programs with. 
 Year 7 girls still were still open and receptive to learning FMSs. 
 Teachers perceived that several aspects of their own teaching practice influenced the 
effectiveness of FMS instruction, these included: 
 Instructional Approach: Teachers perceived they were over reliant on teacher-centered or direct 
teaching approaches, and had a limited understanding of creative student-centered pedagogical 
strategies when instructing FMS. This resulted in their students being insufficiently, or more 
importantly, inappropriately motivated to achieve FMS outcomes in PE. 
 Restrictive curriculum and limited curriculum interpretation: Teachers reported that FMSs were 
often omitted from the Year 7 curriculums set by governing bodies or school departments. Yet, 
even when FMSs were included in the curriculum, teachers admitted that they were unsure 
about where, when, and, importantly, how to teach FMSs effectively enough to engage and 
motivate their students 
 Lack of meaningful assessment: Assessment of FMSs was rarely conducted, and then only in a 
summative form. FMS assessment criteria was often omitted on curriculums, and assessment 
process were more generalised to sport, participation and behaviour rather than skill 
development. 
 Teacher Training: Enhancing competence in effective teaching practices emerged as a central 
factor in improving the instruction of FMSs. Many participants articulated a significant 
disconnect between what was taught in their pre-service teacher education and what was 
required as practicing PE teachers. The majority of participants indicated that PD seminars 
tended to lack the quality and depth needed to elicit improvement in their teaching practices. 
 
What teachers can take away? 
Effective teaching has been considered the single most powerful influence on student achievement in PE  
Teacher who provides student-centered approaches (choice of tasks; encourages leadership, autonomy, 
and improvisation; included self and peer led assessment; and focuses on assessment for learning) will 
improve motivation in students, and subsequently student learning.   
As teaching styles and teaching practice have been shown to be malleable, the apparent deficits in 
current teacher effectiveness may be improved with more comprehensive pre-service and in-service 
teacher training surrounding FMSs, specifically targeting diverse student-led instruction and assessment 
strategies, creative curriculum interpretation, and assessment “for” learning, both during pre-service and 
in post-service professional development. 
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THANK YOU!!!!! 
 
We would sincerely like to thank PEAK Phys Ed. for advertising both studies, and the teachers for your 
participation in the studies. Without your support we would not be able to investigate these important 
questions that may impact on adolescent girls’ skills, physical activity and long term health.  
 
Where to from here? 
A novel FMS assessment tool (The motor skills obstacle course) is currently being tested in four schools 
(18 teachers) across Victoria, to determine if it is a feasible assessment tool and a pedagogical 
instrument to enhance assessment ‘for’ learning in a Year 7 girls Physical Education context. 
A future intervention focus is a FMS teacher training intervention, focusing on teachers of Junior high 
school girls, hypothesizing this will have a flow-on effect to subsequent physical activity. 
 
Contact  
If you have any questions or comments please contact: 
Natalie Lander, PhD Candidate 
Faculty of Health 
Deakin, Burwood Campus 
Email: nlander@deakin.edu.au 
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APPENDIX 3: PAPER 3: TEACHERS’ PERCEPTIONS OF A FUNDAMENTAL 
MOVEMENT SKILL ASSESSMENT BATTERY IN A SCHOOL SETTING  
Appendix 3.1: HEAG Ethics approval 
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Appendix 3.2: Study 3 DET Ethics approval 
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Appendix 3.3: Study 3 Letter to principals requesting approval to conduct the research in 
their settings 
 
Dear Sir/Madam, 
My name is Natalie Lander, I am currently conducting my PhD at Deakin University, under the supervision of Dr. 
Lisa Barnett, Professor Jo Salmon and Professor Phil Morgan. 
(Name of Teacher), a Physical Education teacher employed at your school, previously participated in Study 1 of my 
PhD, which was a qualitative study using semi- structured interviews, conducted in 2014 (HEAG-H_150 2012). This 
study explored teachers’ perspectives and experiences with instruction and assessment of early adolescent girls’ 
fundamental movement skills. Following the interviews, the teachers were asked if they would be interested in 
further involvement in the study, and (Name of Teacher) indicated interest. 
 
I am writing to you to invite and obtain approval from you, for (Name of Teacher) to continue his/her involvement 
into Study 2 of my PhD. Study 2 is entitled:  “Improving adolescent girls’ fundamental movement skills via 
instruction and assessment in Physical Education”, which is a feasibility study. The aim of the study is to test the 
feasibility of the Canadian Agility and Movement Skill Assessment (CAMSA), within a Year 7 (girls) Physical 
Education context. Specifically, the research will determine whether the ‘CAMSA’, is a feasible method of 
measuring students’ FMS proficiency, when administered in the early weeks of the Year 7 Physical Education 
program. And furthermore, whether Physical Education teachers can utilise the students’ FMS proficiency 
assessment data, generated from the ‘CAMSA’, to plan, develop and deliver FMS instruction to more specifically 
meet the needs of the students.  
 
The findings of this research may have the potential to improve educational practice of Physical Education 
teachers, and improve outcomes for students. It has a specific focus on assessment “for” learning, when 
instructing FMS to Year 7 girls. When administered in the first weeks of Year 7 Physical Education, the tool can be 
used as a diagnostic measure to identify students’ entry FMS proficiency level. The process based assessment 
criteria prescribed within assessment protocol of the tool allows for the identification of specific areas of skill 
deficits, and in turn allows for the development and delivery of specific teaching and learning objectives and 
activities to remediate theses deficits. The criterion also allows for the provision of ongoing, specific feedback on 
skill performances throughout the learning process. The tool can also be administered at the completion of the 
FMS unit to identify whether teaching and learning outcomes have been achieved.  Thereby, it has the capacity to 
improve students’ FMS proficiency and expand the physical activity opportunities available to adolescent girls. 
 
I have attached a brochure to this email, which will provide you with an overview of the research, the CAMSA, the 
requirements of the teachers and the proposed outcomes and benefits to staff and students.  
If you support the continued research, I will send an email to (Name of Teacher), including the Plain Language 
Statement and participant consent. 
 
Thank you for your consideration, I look forward to working with you. 
Student Researcher 
Natalie Lander 
nlander@deakin.edu.au 
PhD Candidate, School of Health and Social Development, Deakin University, Burwood 
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Appendix 3.4: Letter of invitation and/or plain language statements to each participant 
group 
 
Dear Physical Education Teacher, 
 
Thank you very much for your involvement in the previous study entitled “Exploring the 
assessment processes used by Physical Education teachers to assess FMS proficiency levels of 
year seven girls”. 
 
I appreciate your interest and willingness to be further involved in the current research, which 
is entitled “Improving adolescent girls’ fundamental movement skills via instruction and 
assessment in Physical Education”. 
 
I have attached a brochure to this email, which will provide you with an overview of the 
research, what is required of you and the proposed benefits to you and your students. Also 
attached is the consent form for you to sign and either return to me via email, or in hard copy 
on the day of your training session.  
 
I value your knowledge and experiences and would like to schedule in a time for your first 
survey and training session in regards to the ‘CAMSA’. If you could provide me with the dates, 
and times you have available in January 2015, via email, it would be much appreciated. In 
addition, if your contact details have changed since completing the on line survey, could you 
also reply to the email with updated contact details. 
 
I look forward to working with you. 
Student Researcher 
Natalie Lander 
nlander@deakin.edu.au 
PhD Candidate 
School of Health and Social Development 
Deakin University, Burwood 
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Appendix 3.5: Letter to parents/guardians, inviting children to participate in the research 
 
Dear Sir/Madam, 
 
 
Fundamental movement skills (FMS) are essential movement skills such as the run, hop, catch, throw and kick. 
They are considered the building blocks of sports and other physical activities, and there is a strong link between 
FMS competence and increased engagement in physical activity. Regular involvement in physical activity has 
several well documented physical, social and psychological health benefits. Effective instruction is essential in the 
development of FMS in children. In order to instruct effectively, the teacher must be able to accurately identify the 
students’ strengths and weakness, and subsequently plan, develop and deliver a program to address skill deficits 
and further develop the area of strength. The ‘CAMSA’ offers a dynamic, engaging and fun approach to the 
assessment of FMS proficiency.  
 
During your child’s regular Physical Education lessons in Term 1, 2015, an alternative method of fundamental 
movement skill assessment, namely the “CAMSA’ will be used by the Physical Education teacher. Your child will 
participate in the obstacle course assessment within one of her scheduled Physical Education classes in Term 1, 
2015. She will receive 2 demonstrations by the teacher, then perform 2 practice trials and 2 scored trials. The 
teacher will provide directions and prompts to your child throughout each trial. 
 
The obstacle course requires children to run a total distance of 20 meters while completing 7 movement skill tasks.  
The tasks include 2-footed jumping into and out of 3 hoops on the ground, sliding from side-to-side over 3 metres, 
catching a ball and then throwing the ball at a wall target 5 metres away, skipping for 5 metres, 1-footed hopping 
in and out of 6 hoops on the ground, and kicking a soccer ball between 2 cones 5 metres away. Performances will 
be evaluated by your child’s regular Physical Education teacher, using completion time and criterion-referenced 
skill evaluations.  
 
Please note: This research focuses on the Teacher. Your child’s details and assessment data will NOT be used in the 
study. The FMS proficiency levels of your child will remain with the Physical Education teacher, and be used for 
educative purposes within the Physical Education program only. However, if you DO NOT wish for your child to 
participate in the ‘CAMSA, please complete the attached “Opt- Out” consent form attached and return it to your 
child’s Physical Education teacher, or the student researcher. 
 
This research is funded by Deakin University, there is no cost to you. 
The ethical aspects of this research project have been approved by the ethics committee at Deakin University.  
 
If you require further information, or if you have any problems concerning this project, you can contact either 
the research supervisor Dr Lisa Barnett, or the student researcher, Natalie Lander. 
 
Student Researcher: Natalie Lander 
PhD Candidate 
School of Health & Social Development 
Deakin Burwood  
Email: nlander@deakin.edu.au 
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Appendix 3.6: Consent forms 
 
OPT-OUT CONSENT FORM 
 
TO:  Parent/Guardian 
 
Opt-Out Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I hereby wish to WITHDRAW consent for my child to participate in the above research project and understand that 
such withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant’s Name (printed) ……………………………………………………. 
Parent/Guardian’s Name (printed)…………………………………………… 
 
Parent/Guardian Signature ………………………………………………………………. Date …………………… 
Please return this form to your child’s Physical Education Teacher, or alternatively you can email it to 
the student researcher: 
 
  
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Physical Education Teachers 
 
Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I have read, and I understand the attached Plain Language Statement. 
I freely agree to participate in the surveys and focus group interviews for this study according to 
the conditions in the Plain Language Statement.  
I understand the interview will be digitally voice recorded. 
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date ………………………… 
Please email this form to: 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Physical Education Teachers 
 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title: Improving FMS proficiency of early adolsect girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and understand that such 
withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant’s Name (printed) ……………………………………………………. 
 
Signature ………………………………………………………………. Date …………………… 
Please e-mail this form to: 
 
  
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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Appendix 3.7: Questionnaires, surveys, and interview schedules 
 
Feasibility Survey- Pre ‘CAMSA’ Intervention 
Survey 1: Part A  
(Before the CAMSA Training Session) 
 
For all questions below please indicate your level of agreement (please circle) in relation to 
each statement provided.  
 
1.   Fundamental Movement Skills (FMS) is an important component of the Physical Education 
curriculum for Yr. 7 girls. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
2.   I am confident in my ability to teach FMS effectively when teaching Yr. 7 girls 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
3. I am confident in using a diverse range of teaching styles and methods to deliver FMS content. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
4.  The assessment of FMS is not important when teaching FMS to Yr. 7 girls.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
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5. I am confident in my ability to assess FMS proficiency of Yr. 7 girls. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
6. I am confident in using a diverse range of assessment strategies to assess FMS proficiency. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
7. Assessing student FMS proficiency at the beginning of the FMS unit or program is the most 
important time to assess. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
8. Assessing student FMS proficiency throughout the FMS unit or program is the most important time 
to assess. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
9. Assessing student FMS proficiency at the completion of the FMS unit or program is the most 
important time to assess. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
10. I do not use the data gathered from FMS assessments to guide my teaching. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
11. I currently use a predefined set of FMS criteria to assess the students’ FMS proficiency against. 
1. Strongly disagree  
2. Disagree  
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3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
12. FMS assessment criteria or learning outcomes are prominently featured in the Yr. 7 PE curriculum at 
my school. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
13. I encounter several challenges when attempting to assess the FMS proficiency of Yr. 7 girls. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
14. The biggest challenge I have when teaching FMS is: 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
 
 
 
15. The biggest challenge I have when conducting FMS assessment is: 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
 
 
16. I am interested in learning more about FMS assessment. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
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Feasibility Survey- Pre ‘CAMSA’ Intervention 
Survey 1: Part B  
(After the CAMSA Training Session, before the administration and evaluation of 
the program) 
 
For all questions below please indicate your level of agreement (please circle) in relation to 
each statement provided.  
 
Implementation:  
1. I will be able to successfully administer the ‘CAMSA’. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
2. I will be able to successfully evaluate the ‘CAMSA’ assessment data. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
3. I will be able to successfully use the assessment data to plan and deliver subsequent FMS teaching 
and learning. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Practicality:  
4. I will be able to administer and evaluate the ‘CAMSA’ independently, and without any support. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
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Integration:  
5. The ‘CAMSA’ will fit successfully within my current school PE curriculum and lesson structure. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
6. The CAMSA will be a disruption to class/student learning/ curriculum. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
7. Students will engage well in the ‘CAMSA’.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
 
8. I will modify my lesson content, teaching approach and delivery, according to student needs, 
following the administration and evaluation of the ‘CAMSA’. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
 
Expansion:  
9. The ‘CAMSA’ will enhance my FMS delivery.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
10. The integration of the ‘CAMSA’ will enhance the FMS proficiency of the students.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Efficacy:  
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11. The ‘CAMSA’ could be an ongoing/ sustainable measure of FMS in the PE curriculum. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
12. Do you foresee any challenges with the implementation of the ‘CAMSA’? 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
 
 
13. What do you foresee the greatest benefits of the ‘CAMSA’ will be? 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
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Feasibility Survey 2:  
Post ‘CAMSA’ Intervention 
 
For all questions below please indicate your level of agreement (please circle) in relation to 
each statement provided.  
 
1.  I was satisfied with the ‘CAMSA’ training program on the administration and evaluation of the 
assessment tool. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Implementation:  
2. I successfully administered the ‘CAMSA’. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
3. I successfully evaluated the ‘CAMSA’ assessment data. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
4. I successfully used the assessment data to plan and deliver subsequent FMS teaching and learning. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Practicality:  
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5.  I did not require additional support to be able to implement the ‘CAMSA’ successfully.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Integration:  
6. The ‘CAMSA’ was successfully integrated within my current school PE curriculum and lesson structure. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
7. The ‘CAMSA’ was a disruption to class/student learning/ curriculum. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
8. The students were actively engaged in the assessment process. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Expansion:  
9. The ‘CAMSA’ enhanced my FMS delivery. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
10. The ‘CAMSA’ enhanced the FMS proficiency of the students.  
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
Efficacy:  
11. The ‘CAMSA’ could be an ongoing/ sustainable measure of FMS in the PE curriculum. 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
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4. Agree   
5. Strongly agree 
 
12. I feel more confident in my ability to assess the FMS proficiency of Yr. 7 girls 
1. Strongly disagree  
2. Disagree  
3. Neither disagree nor agree  
4. Agree   
5. Strongly agree 
 
 
13. The greatest strengths of the ‘CAMSA’ were: 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------- 
 
 
14. The greatest limitations or challenges of the ‘CAMSA’ were: 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------- 
 
 
15. Suggested improvements in regards to the use of the ‘CAMSA’ are: 
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------ 
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Post Intervention:  
Focus Group Interview Guide 
Please note this is a guide only, and interview content will evolve according to focus group 
participants’ discussion and elaboration. 
 How many classes did you incorporate the tool and the training program content into your 
lessons and your current curriculum?  
 Prompts: 
 When did you administer the tool? 
 How many times did you administer the tool? 
 When did you integrate content of the training program?   
 How many times did you administer content of the training program? 
 How long did it take to administer the test to your Yr 7 PE class? 
 How long did it take to evaluate the test results of your Yr 7 PE class? 
  
 
 Tell me about your experiences using the ‘CAMSA’ 
 Prompts: 
 Success or failure of administration 
 Success or failure of evaluation 
 Success or failure of using the data as assessment ‘for’ learning 
 Amount, type of resources needed to implement 
 Factors affecting implementation ease or difficulty 
 Efficiency, speed, or quality of implementation 
 Positive/negative effects on students and/or teachers 
 Ability of teachers to carry out all intervention activities 
 Cost (time/equipment/resources/support) analysis 
 
 Tell me about how you integrated the ‘CAMSA’ into your PE program:  
 Prompts:  
 Perceived fit with curriculum and lesson 
 Perceived sustainability 
 Costs or burden to teachers/department/school 
 Fit with departmental and curriculum goals and culture 
 Positive or negative effects on department/class/teacher/student/delivery 
 Disruption to class/student learning/ curriculum 
 Challenges 
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 Tell me about the type and level of resources you needed to implement the ‘CAMSA’ 
successfully? 
 Prompts: 
 Equipment 
 Training Resources 
 Mentoring  
 Administration assistance  
 Evaluation assistance 
 Training sessions  
 Ongoing support  
 
 Do you think the ‘CAMSA’ shows promise of being a successful diagnostic assessment tool, and 
has the potential to guide your FMS delivery? 
 How/why? 
 
 What do you see as the benefits or positive effects of the program or process on your teaching 
and on student learning? 
 
 Do you think this is a sustainable process? 
 
 Prompts 
 How would we best generate sustainable change?  
 What support or resources do you think would enhance the process? 
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Appendix 3.8: CAMSA Teacher Training Manual 
 
Protocol and Score Sheet 
Canadian Agility and Movement 
Skill Assessment (CAMSA) 
 
Natalie Lander: Deakin University 
School of Health and Social Development 
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What is the CAMSA? 
 
The CAMSA assesses fundamental movement skills in a dynamic format that simulates active play and 
requires children to balance speed with technique in order to optimize performance. The obstacle course 
requires children to run a total distance of 20 meters while completing 7 movement skill tasks.  The tasks 
include: 2-footed jumping into and out of 3 hoops on the ground, sliding from side-to-side over 3 metres, 
catching a ball and then throwing the ball at a wall target 5 metres away, skipping for 5 metres, 1-footed 
hopping in and out of 6 hoops on the ground, and kicking a soccer ball between 2 cones 5 metres away 
(Figure 1). Performances are evaluated using completion time and criterion-referenced skill evaluations 
(Table 1 and 2). The CAMSA is feasible, valid and reliable (Boyer et al., 2014), therefore, the evaluation 
of movement skill can obtain valid and reliable skill scores for students aged 6-14 years old. The obstacle 
course assessment offers an alternative approach to the assessment of children’s motor proficiency that is 
suitable for population surveillance or the assessment of groups of children in a relatively short period of 
time. 
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What is required of you? 
 
1. Training 
You will be provided training in the administration and evaluation of the ‘CAMSA’. The training will be 
facilitated by the researcher, and will be in line with the training regime specified within the Canadian 
Assessment of Physical Literacy (CAPL) training manual, created by the Healthy Active Living and Obesity 
Prevention Research Group (2014).  
 
The training will include a 2 hour face to face session highlighting key administration and assessment 
content in the manual, as well as a practical overview and demonstration of the setup, administration 
and assessment processes.  
 
You will have the opportunity to practice the setup, administration and assessment within the session 
and receive feedback and guidance from the facilitator.  
 
You will also be offered the opportunity to receive ongoing support by the candidate, throughout the 
administration and evaluation process. 
 
2. Administering and evaluating your students using the CAMSA 
You are requested to administer the CAMSA to all Year 7 PE students in week 1 of Term 1, 2015, using 
the prescribed protocol as outlined in this manual.  
 
You are to assess and record the students’ performance on the CAMSA, using the prescribed scoring 
protocol as outlined in this manual. 
 
3. Use assessment to guide subsequent teaching 
You are requested to use the data gathered form the CAMSA assessment to guide your planning and 
instruction of FMS across Term 1 of your prescribed Year 7 Physical Education curriculum at your school. 
 
4. Measures 
You will be invited to take part in two surveys, one observation and one focus group interview to collect 
data for the feasibility study.  
 
You will be surveyed twice each taking only 5-10 minutes of your time.  
Survey 1: will be pre intervention to collect baseline data (Part A: prior to the training, Part B: following 
the two hour training session).  
Survey 2 will be post intervention, to identify the feasibility of the intervention. It will be conducted at the 
end of term 1, 2015.  
 
You will be observed administering the CAMSA to your class once throughout term 1.  
 
The posttest focus groups interviews will be scheduled in week 1 of Term 2, to provide an opportunity to 
discuss your perceptions, experiences and recommendations in regards to the CAMSA, in more depth. 
The interview should take approximately 20-30 minutes to complete 
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Exaiminer positions and roles: 
 
                 
 
Examiner 1  
Starts the assessment 
Times the student 
Feeds the catch and places ball for the kick 
Provides clear, accurate and consistent prompts to the child 
 
Examiner 2 (or IPad position) 
Observes the quality of the students’ performance   
Scores the student’s performance on each of the 7 skills, using checklist provided on next page 
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Example of CAMSA  
Score Sheet: 
Student Name: _____________________________Class: _____________________ 
Skill and Criteria Trial 
1 
Date: 
Week 1 
Trial 
2 
Date: 
Week 1 
Trial 
1 
Date: 
Week 5 
Trial 
2 
Date: 
Week 5 
Trial 
1 
Date: 
Week 10 
Trial 
2 
Date: 
Week 10 
Two Foot Jumping       
3 two foot jumps in and out of hoop       
No extra jumps, no touching hoops       
Sliding       
Body and feet aligned sideways when sliding in one 
direction 
      
Body and feet aligned sideways when sliding in 
opposite direction 
      
Touch cone with low center of gravity and athletic 
position 
      
Catching       
Catches ball       
Throwing       
Uses over hand throw to hit target       
Transfers weight and rotates body       
Skipping       
Correct hop-step pattern       
Alternate arms/leg swing       
One foot hopping       
Land on one foot in each hoop       
Hops once in each hoop without touching hoop       
Kicking       
Smooth approach to kick ball – ball hits target       
Elongated stride before impact       
       
SKILL SCORE: (range 0-14) 
 
      
       
TIME: Raw Score (in seconds) 
 
      
TIME SCORE: (range 1-14) 
 
      
       
COMBINED OBSTACLE COURSE SCORE 
(SKILL SCORE AND TIME SCORE: range 1-28) 
      
       
 
 
SCORING PROTOCOL 
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Each Section below is colour coded to match the corresponding section on the example students score 
sheet, from the previous page. 
SKILL SCORE 
• The quality of the performance is assessed by examiner 2, OR video recorded, and subsequently 
analysed. 
• The skill score is the total number of skill criteria that the student performed correctly 
throughout the obstacle course trial (according to criteria shown below). 
• Skill scores can range from 0-14. The better the performance the higher the score. 
Skill Criteria Skill 
Score 
2-foot jumping 
Two feet in and out of blue, orange and purple hoops 1 
No extra jumps and no touching the hoops 1 
Sliding 
Body & feet are aligned sideways sliding in one direction  1 
Body & feet aligned sideways sliding in opposite direction 1 
Touch cone when changing directions after sliding left 1 
Catching Catches ball (no drop or trap against body) 1 
Throwing 
Uses overhand throw to hit target 1 
Transfers weight and rotates body 1 
Skipping 
Correct step-hop foot pattern  1 
Alternates arms and legs, arms swinging for balance 1 
1-foot 
hopping 
Land on one foot in each hoop 1 
Hops once in each hoop (no touching of hoops) 1 
Kicking 
Smooth approach to kick ball between cones  1 
Elongated stride on last stride before impact 1 
Total Skill scored out of a maximum of 14     /14 
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ASSESSING AND RECORDING TIME 
 
• Time is initially recorded to the nearest 0.1 second by appraiser/examiner #1 
• Time is then converted into a point score. Point scores have been divided into 14 categories. The 
faster the performance, the higher the score.  
• Scores range from 1-14.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Time (seconds) Number of points 
<14 14 
14-15 13 
15-16 12 
16-17 11 
17-18 10 
18-19 9 
19-20 8 
20-21 7 
21-22 6 
22-24 5 
24-26 4 
26-28 3 
28-30 2 
≥30 1 
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RECORDING OVERALL CAMSA SCORE 
 
 The overall CAMSA score is calculated by the skill score (range 0-14) combined with the time score (range 1-14), of the best 
of the two trials performed, to produce an overall score range of 1-28.  
 Use the overall score (1-28), against the student’s age, to identify their standard.  
 
AGE STANDARDS 
 Beginning Progressing Achieving Excelling 
8 
years 
<14 14-18 18-23 23 
9 
 years 
<17 17-21 21-24 24 
10 years <19 19-23 23-26 26 
11 years <20 20-24 24-27 27 
12 years <21 21-24 24-27 27 
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CAMSA: Example Class List Score Sheet  
 
 
Skill & Criteria 
N
a
m
e
: 
                 
Two Foot Jumping                  
3 two foot jumps in and out of hoop                  
No extra jumps, no touching hoops                  
Sliding                  
Body and feet aligned sideways when sliding in one direction                  
Body and feet aligned sideways when sliding in opposite direction                  
Touch cone with low centre of gravity and athletic position                  
Catching                  
Catches ball                  
Throwing                  
Uses over hand throw to hit target                  
Transfers weight and rotates body                  
Skipping                  
Correct hop-step pattern                  
Alternate arms/legs swing                  
One Foot Hopping                  
Land of one foot in each hoop                  
Hops once in each hoop without touching hoop                  
Kicking                  
Smooth approach to kick ball – ball hits target                  
Elongated stride before impact                  
                  
TOTAL SCORE (0-14)                  
TIME/RAW SCORE (in seconds)                   
TIME SCORE (1-14)                  
COMBINED SCORE (1-28) Skill & Time Score                  
STANDARD (beginning, progressing, achieving, excelling)                  
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Teacher Demonstration Actions Teacher Demonstration Script 
1. Begin standing stationary in front of the right hand side yellow hoop “when you are reading to go, I will say ready, set, go” 
2. Complete the 2-foot jumps (right hand side: yellow, blue, red hoops). Run to cone 1 
and turn to face assessor #1) 
“when I say “go” you jump both feet together through the hoops” 
3. Slide sideways to cone 2 and touch the cone. Slide back to cone 1 (remain facing 
assessor #1) 
“the next part is sliding sideways. You should be facing this side so you can see assessor #1. 
“slide sideways, touch the green cone, then slide back, still facing the same way and touch the other green cone” 
4. Start to run towards the throwing line, catch the ball thrown from assessor #1, and 
throw at the target at any point before the line. 
“after you finish sliding, I will throw the ball to you. Catch it and run up to the line and then throw it at the target before 
you cross the line” 
5. Run across the line and around cone #2 to reach the outside of cone #3. Skip from 
cone #3 to cone #4 before running around cone #4 and back to the hoops. 
“after you throw you go around the green cone and run outside of the purple cone. When you come to the purple cone 
you skip all the way to the second purple cone. Do your best athletic skipping. Skip around the purple cone and then run 
back to the hoops” 
6. After reaching cone #4 and making sure you go around it, you come to the hoops 
and begin 1-foot hoping in each hoop. 
“ this time you have to land in all of the hoops in any order, but you have to land on the same foot in each hoop.” 
7. After landing in the last hoop, run to the kicking line and kick the ball towards the 
target. 
“after you land on 1-foot in the last hoop just run to the soccer  
ball and kick it between the 2 yellow cones. You don’t need to  
aim for the target on the wall, that is for throwing. Once you kick the  
ball you are done” 
Assessment Actions Student Assessment Script 
1. When student is standing in front of the right yellow hoop ready to go “ready, set, go” 
2. Immediately after saying go “2-foot jumps” 
3. As third jump is initiated “slide, touch the cone” 
4. As they approach cone #2 “ slide, touch the cone” 
5. As they approach cone #1 “catch the ball” 
6. After assessor has thrown ball “ run up to the line and throw the ball at the target” 
7. Once the child has prepared to throw “ round the cone” 
8. Once the student has gone over the throwing line and is heading for cone #2 “skip” 
9. Once the student is halfway between cone #3 and #4 “round the cone” 
10. When the student is going around cone #4 “1-foot hops in each hoop” 
11. As the final hop is completed “run and kick the ball between the cones” 
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Appendix 3.9: Study 3 Teacher Journal  
 
Teacher Journal 
 
Please take 5 minutes to jot down your thoughts and experiences each time you use the 
CAMSA. Please use the notebook provided to record: when, where and how you used the tool.  
 
Feel free to create a table and fill it out each time you use the tool. An example is provided, 
however, you can create any headings and/or format you feel is most suitable for your 
environment. 
 
Example Table of CAMSA use 
Date Purpose Time 
taken 
to set 
up 
Time taken 
to 
administer 
Student 
response 
Ease of 
evaluation 
Time 
taken to 
evaluate 
Use of 
Assessment 
data 
Challenges 
         
 
If you choose to document your use in text version, I have provided some suggestions below, 
again however feel free to record your own thoughts and use of the tool, as you see 
appropriate.  
 
Suggestion: How many classes did you incorporate the tool and the training program content into your 
lessons and your current curriculum?  
 
 When did you administer the tool? 
 How many times did you administer the tool? 
 How long did it take to administer the test to your Yr 7 PE class? 
 How long did it take to evaluate the test results of your Yr 7 PE class? 
  
Suggestion: What were your experiences using the ‘CAMSA’ 
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 Success or failure of administration 
 Success or failure of evaluation 
 Success or failure of using the data as assessment ‘for’ learning 
 Amount, type of resources needed to implement 
 Factors affecting implementation ease or difficulty 
 Positive/negative effects on students and/or teachers 
 Ability of teachers to carry out all intervention activities 
Suggestion: how did you integrated the ‘CAMSA’ into your PE program  
 
 Perceived fit with curriculum and lesson 
 Fit with departmental and curriculum goals and culture 
 Positive or negative effects on department/class/teacher/student/delivery 
 Disruption to class/student learning/ curriculum 
 Challenges 
Suggestion: What type and level of resources did you need to implement the ‘CAMSA’ successfully? 
 Equipment 
 Training Resources 
 Mentoring  
 Administration assistance  
 Evaluation assistance 
 Training sessions  
 Ongoing support  
 
Thank you for your time, 
 
Natalie Lander 
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Appendix 4.2: Letter of Invitation/PLS and Consent (Principal, PE teachers and 
Parent/Guardians) 
 
Dear Principal, 
Thank you for your participation in the feasibility study for the CAMSA that was conducted in your school in early 
2015. We found that teachers believed it was a useful test, but also had several suggestions for improvement, 
which will be utilised to create a teacher training package.  
In the proposed study, the student FMS proficiency data, will be assessed using two FMS assessment tools: i) The 
CAMSA, and ii) The Victorian FMS Classroom Teachers Manual assessment. The assessment data will then be used 
for the purpose of test re-test, and Interrater reliability.  
Why is this important? 
This study will provide valuable information regarding the reliability of both the CAMSA and The Victorian FMS 
Teachers Manual assessment. Direct observation FMS assessment tools, are essential to identify, monitor and 
improve problem skill components both in research and teaching. Therefore, it is essential that a clear scoring and 
assessment system has been tested for validity and reliability in a school setting, and is accessible to both 
researchers and teachers, so it can be integrated into teaching practice.  
It is important therefore, that these assessments are reliable in order to be able to accurately identify which skill 
components to target in our teaching and thus improve. When assessing children's movement skill proficiency for 
educative and research purposes, children are often videoed and then assessment can be completed at a later date 
by one or more teachers or raters. Therefore, in addition to the test re-test, the proposed methodology will also 
include Interrater reliability. 
What is required of your teachers and students? 
The test re-test will be conducted with two classes of Year 7 PE students, and is proposed to occur early Term 4, 
2015. The same two tests will be administered to the same group of students, on two separate occasions seven 
days apart. Both assessments will be administered to the students in one scheduled PE lesson and then the same 
protocol will be repeated in their next scheduled PE lesson.  
Students’ will be divided into groups of six, and will perform the CAMSA twice, and will then rotate through the six 
skill stations of the Victorian Teachers Manual Assessment, repeating each skill twice. Video cameras will be used to 
record each consenting student’s FMS performances. One assessor (the student researcher) will perform the test-
retest reliability, of the two assessment episodes seven days later.  
Please note: The students would have undergone the additional assessment, using The CAMSA, during their regular 
PE, conducted by their regular PE teacher, to monitor student progress and evaluate teaching, and report to 
parent/guardian, as part of their planned PE program. The assessment requirements proposed in this methodology 
will therefore not present any additional demands on the students, and indeed will reduce the assessment demands 
of the teacher, as they are now being performed by the research team, in collaboration with the PE teacher. 
 
If you support the continued research, I would like to arrange a meeting with you to expand on the procedure and 
provide participant consent. Thank you for your consideration, I look forward to working with you. 
 
Natalie Lander 
nlander@deakin.edu.au 
PhD Candidate: School of Health and Social Development, Deakin University, Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  The Principal 
 
Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education: Reliability of the CAMSA and Victorian FMS Teachers Manual assessment. 
Reference Number: 
 
I have read, and I understand the attached Plain Language Statement. 
I freely agree to participate in the research project according to the conditions in the Plain 
Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date ………………………… 
Please email this form to: 
 
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  The Principal 
 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education: Reliability of the CAMSA and Victorian FMS Teachers Manual assessment. 
 
Reference Number: 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and understand that such 
withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant’s Name (printed) ……………………………………………………. 
 
Signature ………………………………………………………………. Date …………………… 
Please e-mail this form to: 
 
  
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
 
 360 
 
 
 
 
YOU ARE INVITED TO TAKE  
 
DEAKIN UNIVERSITY 
School of Health and Social 
Development 
 
Improving fundamental 
movement skills (FMS) via 
assessment and instruction 
in Physical Education 
 
 
 
Contact Information 
Natalie Lander 
School of Health & Social Development 
Faculty of Health 
Deakin University, 221 Burwood Hwy 
Burwood, Vic 3125 
Email: nlander@deakin.edu.au 
 
 
 
 
WHERE IS THE RESEARCH BEING CONDUCTED? 
This is a research project being conducted in one Independent Girls 
School in Melbourne. 
 
WHAT IS THE RESEARCH AIM? 
The aim is to provide valuable information regarding the reliability of 
both the Motor Skill Obstacle Course and The Victorian FMS Teachers 
Manual assessment. 
 
WHY IS THIS RESEARCH BEING CONDUCTED? 
 
FMS are important for children to learn but they need to be assessed in 
a reliable and fair manner. This research will determine the most 
effective method to assess FMS which will inform and improve teaching 
practice. 
 
 
WHAT ARE THE BENEFITS OF THE RESEARCH? 
This study will provide valuable information regarding the reliability of 
both the Motor Skill Obstacle Course and The Victorian FMS Teachers 
Manual assessment. It is important that these assessments are reliable 
in order to be able to accurately identify students who enter the 
secondary school with low level FMS proficiency. And subsequently, to 
improve on the teaching they receive in PE, which will ultimately 
enhance their FMS proficiency, and the physical activity opportunities 
available to them. 
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Deakin University 
School of Health and Social 
Development 
 
Improving fundamental 
movement skills via 
assessment and instruction 
in Physical Education 
 
 
 
 
 
PROJECT DATES 
 
Assessment 1: 
Late Term 3 OR  
Early Term 4, 2015 
Assessment 2: 
7 days after assessment 1 
 
 
WHAT WILL YOU RECEIVE? 
The research team will collaborate with you, during the assessment 
protocol, to upskill you in both forms of FMS assessments. You will also 
be provided accurate FMS proficiency data on each of your students. 
You can use to this information to monitor student and teacher 
progress, evaluate teaching and program success, and plan and modify 
subsequent teaching to better meet the needs of the students. 
 
WHAT WILL YOU BE ASKED TO DO? 
 
Assist and collaborate with the Deakin Research Team in regards to the 
assessment protocol, during two scheduled Year 7 PE lessons.  
 
 
ASSESSMENT PROTOCOL 
 
Both the Motor Skill Obstacle Course and the Victorian FMS Classroom 
Teachers Manual assessment will be administered to the students in 
one of their scheduled PE lessons early in Term 4, 2015. The same 
protocol will then be repeated 7 days later, in their next scheduled PE 
lesson. Students’ will be divided into groups of six, and will perform the 
Motor Skill Obstacle Course twice, and will then rotate through the six 
skill stations of the Victorian Teachers Manual Assessment, repeating 
each skill twice. Video cameras will be used to tape each consenting 
student’s FMS performances. The student’s videoed performances, of 
the initial test (Test 1 of the test re-test) will be analysed separately by 
the two assessors, to provide a measure of interrater reliability. One 
assessor (the student researcher) will perform the test-retest reliability, 
of the two assessment episodes seven days later.  
 
 
 
 
PLEASE NOTE: Following video analysis, the data will be de- identified, that is, 
all personal details will be removed from the data, and will be replaced by a 
code. The school, teacher and student details will not be used in any form of 
reporting associated with this research. 
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Deakin University 
School of Health and Social 
Development 
 
 
 
Improving fundamental 
movement skills via assessment 
and instruction in Physical 
Education 
 
 
 
 
 
If you have any complaints about any aspect of 
the project, the way it is being conducted or any 
questions about your rights as a research 
participant, then you may contact: The Manager, 
Office of Research Integrity, Deakin University, 
221 Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, research-
ethics@deakin.edu.au Please quote project 
number HEAG-H 190_2014 
 
 
 
WILL ANYONE ELSE KNOW ABOUT OUR RESULTS? 
The information collected through this project will remain strictly 
confidential. You will be de-identifiable, a code will replace your name 
in all survey and interview data. To comply with government 
requirements all data will be securely for a period of a 
minimum of 6 years after final publication. It will then be I 
will provide a one page summary of the de-identified results from the 
research to you at the completion of the study 
 
 
WHO IS FUNDING THE STUDY? 
This study is part of a PhD project and is totally funded by Deakin 
University. The study is being conducted by Natalie Lander, under the 
supervision of Dr Lisa Barnett, Professor Jo Salmon and Professor Phil 
Morgan. 
 
 
 
HAS THE PROGRAM BEEN APPROVED? 
Yes, by the Deakin University Human Ethics Advisory Group- Faculty of 
Health (HEAG-H)  
 
DO WE HAVE TO TAKE PART?
Please be aware that participation in any research project voluntary. 
If you no longer wish to take part you are not obliged to, and have the 
ability to withdraw at anytime. 
 
 
WE WANT TO TAKE PART!  WHAT DO WE DO NOW? 
If you are happy to take part, that’s great. Please email Natalie on 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  The Physical Education Teacher 
 
Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education: Reliability of the CAMSA and Victorian FMS Teachers Manual assessment. 
Reference Number: 
 
I have read, and I understand the attached Plain Language Statement brochure. 
I freely agree to participate in the research project according to the conditions in the Plain 
Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date ………………………… 
Please email this form to: 
 
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  The Physical Education Teacher 
 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education: Reliability of the CAMSA and Victorian FMS Teachers Manual assessment. 
Reference Number: 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and understand that such 
withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant’s Name (printed) ……………………………………………………. 
 
Signature ………………………………………………………………. Date …………………… 
Please e-mail this form to: 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
 
 
 
 
 
 365 
 
 
CONSENT FORM 
 
TO:  Parent/Guardian 
 
Consent Form 
Date: Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment 
in Physical Education: Reliability of the CAMSA and Victorian FMS Teachers Manual assessment. 
Reference Number: 
I have read, and I understand the attached information brochure. 
I consent for my child to participate in the above research project, according to the conditions 
provided in the information letter.  
I agree for my child to be video recorded when performing a series of fundamental movement 
skills (e.g., throw, catch, kick, dodge, jump, run).  
The researcher has agreed not to reveal my child’s identity and personal details, including 
where information about this project is published, or presented in any public form.   
Participant’s Name (printed) ……………………………………………………. 
Parent/Guardian’s Name (printed)…………………………………………… 
Parent/Guardian Signature ………………………………………………………………. Date …………………… 
Please return this form to your child’s Physical Education Teacher, or alternatively you can email it to 
the student researcher: 
  
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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Proficiency in skill has strong links to fitness. 
WHY IS THIS RESEARCH 
BEING CONDUCTED? 
 
Competence in fundamental movement skill 
(FMS), e.g. catch, throw, bounce, run, jump 
etc. has strong links to an individual’s 
cognition, fitness, weight status and physical 
activity. However, FMS proficiency is 
particularly low among many Australian girls. 
Instruction, practice and feedback are essential 
to the development of FMS. Therefore, it is 
important that we identify effective ways to 
assess and instruct FMS, so skill weaknesses 
can be identified, addressed and improved. 
 
  
I WANT MY CHILD TO 
PARTICIPATE! 
WHAT DO I DO NOW? 
If you would like your child to take part, that’s 
great. Please complete and return the 
attached consent form to your child’s PE 
teacher, or email directly to Natalie Lander, 
nlander@deakin.edu.au. 
 
DOES MY CHILD HAVE TO TAKE 
PART? 
Please be aware that participation in any 
research project is voluntary. If your child no 
longer wish to take part you are not obliged to 
and can withdraw at any time. 
CONTACT US 
Phone: (03) 92446258 
Email: nlander@deakin.edu.au 
Address: School of Health and Social 
Development, Deakin University, Burwood 
Hwy, Burwood, VIC, 3125 
 
 
 
 
 
 
 
 
 DEAKIN UNIVERSITY 
 
 Please feel free to 
contact Natalie Lander 
With any questions or 
queries 
nlander@deakin.edu.au 
  
 
 
 
DEAKIN UNIVERSITY 
Your child is invited to 
participate in an exciting 
research project being 
conducted in Girls Secondary 
Schools across Melbourne. 
 
 
Deakin University 
School of Health and Social Development 
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Proficiency in skill has strong links to healthy 
weight status. 
WHAT IS REQUIRED OF YOUR 
CHILD? 
During your child’s regular Physical Education 
lessons in Term 4, 2015, a fun and exciting 
method of fundamental movement skill 
assessment will be used by the Physical 
Education teacher, within the scheduled 
Physical Education classes. 
 
The assessment is an obstacle course and 
requires children to run a total distance of 20 
meters while completing 7 movement skill 
tasks. 
 
Performances will be evaluated by the 
research team in collaboration with your 
child’s regular Physical Education teacher.  
The Physical Education teacher will use the 
results of the assessment to motor progress 
and help lesson planning and delivery in PE, to 
better meet the individual needs of each 
student. The research team will use the data 
for the purpose of ascertaining a measure of 
reliability of the CAMSA. 
 
 
  ANYTHING ELSE REQUIRED OF YOUR 
CHILD? 
Your child’s FMS proficiency will be tested twice by 
the Deakin research team. The first assessment will 
occur within the first two weeks of Term 4, the 
second about 1 week later. To do this, the 
researcher will video record each student as they 
perform a range of skills (e.g. throw, catch, kick, 
dodge, jump, and run). Each video performance will 
analysed by the research team, to ascertain a 
measure of reliability for this type of FMS 
assessment. 
 
PLEASE NOTE: Following video analysis, the data 
will be de- identified, that is, all personal details will 
be removed from the data, and will be replaced by 
a code. The school, teacher and student details will 
not be used in any form of reporting associated 
with this research. 
 
WHO IS FUNDING THE STUDY? 
This research is funded by Deakin University, there 
is no cost to you. 
HAS THE PROGRAM BEEN APPROVED? 
The ethical aspects of this research project have 
been approved by the ethics committee at Deakin 
University. 
If you would like to receive a one page summary 
of the de-identified results from the research,  at 
the completion of the study, please email Natalie 
Lander: nlander@deakin.edu.au. 
 
If you have any complaints about any aspect of the 
project, the way it is being conducted or any 
questions about your rights as a research 
participant, then you may contact: The Manager, 
Office of Research Integrity, Deakin University, 221 
Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, research-
ethics@deakin.edu.au Please quote project number 
  
 
Proficiency in skill has strong links to cognition 
WHAT ARE THE BENEFITS OF 
THE RESEARCH? 
This study will provide valuable information 
regarding the reliability of both the CAMSA and The 
Victorian FMS Teachers Manual assessment. It is 
important that these assessments are reliable in 
order to be able to accurately identify students who 
enter the secondary school with low level FMS 
proficiency. And subsequently, to improve on the 
teaching they receive in PE, which will ultimately 
enhance their FMS proficiency, and the physical 
activity opportunities available to them. 
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APPENDIX 4.3: TEST RETEST RELIABILITY CAMSA SCORE SHEETS 
 
Student Name: Student ID: 
Date of Test: Test Number: 
Age:   
Preferred Foot:  
 
Preferred hand: 
 
  
Skill and Criteria Trial 1 Trial 2 
Two Foot Jumping   
3 two foot jumps in and out of hoop   
No extra jumps, no touching hoops   
Sliding   
Body and feet aligned sideways when sliding in one direction   
Body and feet aligned sideways when sliding in opposite direction   
Touch cone with low center of gravity and athletic position   
Catching   
Catches ball   
Throwing   
Uses over hand throw to hit target   
Transfers weight and rotates body   
Skipping   
Correct hop-step pattern   
Alternate arms/leg swing   
One foot hopping   
Land on one foot in each hoop   
Hops once in each hoop without touching hoop   
Kicking   
Smooth approach to kick ball – ball hits target   
Elongated stride before impact   
   
SKILL SCORE: (range 0-14) 
 
  
   
TIME: Raw Score (in seconds) 
 
  
TIME SCORE: (range 1-14) 
 
  
   
COMBINED OBSTACLE COURSE SCORE 
(SKILL SCORE AND TIME SCORE: range 1-28) 
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APPENDIX 4.3: TEST RETEST RELIABILITY VIC FMS SCORE SHEETS 
  
Student Name: 
 
Student ID: 
Date of Test: 
 
Test Number: 
Age:  
 
 
Preferred hand: 
 
Preferred Foot: 
 
OBJECT CONTROL SUBSET  
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
1. Catch 1. Eyes are focused on the ball throughout the catch 
 
   
2. Preparatory position with elbows bent and hands in 
front of body 
   
3. Hands move to meet the ball  
 
  
4. Hands and fingers positioned correctly to catch the ball 
 
   
5. Catch and control the ball with hands only  
 
  
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
2. Kick 1. Eyes are focused on the ball throughout the kick 
 
   
2. Step forward with non-kicking foot placed near the ball 
 
   
3. Bend knee of kicking leg during the backswing for the 
kick 
   
4. Hip extension and knee flexion of at least 90˚ during 
preliminary kicking movement 
   
5. Contact ball with top of foot 
 
   
6. Forward and sideward swing of arm opposite kicking 
leg 
 
   
7. Kicking leg follows through towards the target after 
ball contact 
   
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
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3. 
Overhand 
Throw 
1. Eyes are focused on the target throughout the throw 
 
   
2. Stand side-on to the target 
 
   
3. Throwing arm nearly straightened behind the body 
 
   
4. Step towards the target with foot opposite throwing 
arm during the throw 
   
5. Marked sequential hip to shoulder rotation during the 
throw 
   
 6. Throwing arm follows through and down across the 
body 
   
   
Skill Score: 
 
    
  
 
 
Object Control 
Subset Score: 
 
LOCOMOTOR SUBSET 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
1. Vertical Jump 1. Eyes focused forwards or upwards 
throughout the jump 
   
2. Crouch with knees and arms bent behind 
body 
   
3. Forceful up thrust of arms as legs 
straighten to take off 
   
4. Contact ground with front part of feet 
and bend knees to absorb force of landing 
   
5. Balanced landing with no more than one 
step in any direction 
   
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
2. Leap 1. Forward movement sustained throughout 
the leap 
   
2. Eyes focused forward throughout the leap 
 
   
3. Take off from one foot and land on the 
opposite 
   
4. During flight legs are straightened with 
the arms held in opposition to legs 
   
5. Controlled landing without losing balance 
 
   
  Skill Score:  
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Skill  Performance Criteria Trial 1 Trial 2 Score 
3. Dodge 1. Eyes focused in direction of travel 
throughout the dodge 
   
2. Change direction by pushing off outside 
foot 
   
3. Body lowered during change of direction 
 
   
4. Change of direction occurs in one step 
 
   
5. Dodge repeated from right to left, left to 
right etc. 
   
  Skill Score: 
 
 
    
  
 
 
Locomotor   
Subset Score: 
 
    
    
  
 
 
Overall Skill Score:  
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APPENDIX 5: PAPER 5: IMPROVING EARLY-ADOLESCENT GIRLS’ 
FUNDAMENTAL MOVEMENT SKILL: A PILOT CLUSTERED RANDOMIZED 
CONTROLLED TRIAL 
Appendix 5.1: HEAG Ethics Approval  
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Appendix 5.2: Catholic Education Office Ethics Approval 
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Appendix 5.3: DET Ethics Approval 
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Appendix 5.4: PLS and Consent 
Letter to principals or directors requesting approval to conduct the research in their school 
 
Dear Sir/Madam, 
My name is Natalie Lander, I am currently conducting my PhD at Deakin University, under the supervision 
of Dr. Lisa Barnett, Professor Jo Salmon and Professor Phil Morgan. I have completed 2 of the 3 proposed studies in 
my PhD, and I am writing to invite your school to participate in my final study.  
My research focus is the teaching of fundamental movement skills (FMS), with the intention of improving teaching 
methods and students outcomes.  
FMS are basic skills ideally learnt in childhood, and include locomotor skills such as running, hopping and 
jumping, and object control skills such as catching, kicking and throwing. There is a strong positive relationship 
between skill proficiency and; cognition, fitness and physical activity, and healthy weight status. Despite the clear 
correlation between skill competence and health, a large proportion of students are under-skilled. Primary school 
PE should provide the ideal environment to develop FMS. The reality is however, many girls enter high school 
under skilled. Yet on entry to high school, these skills are rarely screened for, nor are they taught in a targeted or 
individualized manner. 
In 2014 I conducted interviews with 25 specialist PE teachers investigating their perceptions and 
experiences when teaching FMS to Year 7 girls. Two major findings arose – firstly, the teachers perceived this to be 
an important time to teach and assess FMS. Secondly, many of the teachers felt unequipped to teach or assess in a 
manner which motivated the students to learn. In early 2015 I investigated the feasibility of a novel and exciting 
motor skill assessment tool (i.e., the CAMSA) in 4 Schools across Victoria. I found that although teachers perceived 
it to be a feasible test, they had several recommendations in regards to how they could integrate the assessment 
data gleaned from the obstacle course into better teacher practice, and perceived more comprehensive training in 
how to integrate assessment ‘for’ learning would have been beneficial. The aim of the current study is to provide 
the teachers with training in student centred pedagogy, as well as the motor skill assessment, to improve the 
teachers’ assessment and instruction of, and ultimately the Year 7 students’ FMS proficiency.  
 
Benefits to your teachers and the students? 
The student assessment data generated from the motor skill assessment tool is valid and reliable. The 
assessment tool is an obstacle course format that provides an engaging, dynamic, authentic and fun approach to 
the assessment of student’s motor proficiency. It is suitable for the assessment of large groups of students in a 
relatively short period of time, which will allow teachers to obtain important information regarding the level of 
FMS proficiency of the students. The combined method of using a valid and reliable assessment, coupled with 
student-centered learning (SAAFE teaching principles), has the capacity to improve students’ FMS proficiency and 
expand the physical activity opportunities available them. 
 
When is it? 
Teacher Training: Term 4, 2015 
Program implementation: Term 1, 2016 
 
What will your teachers receive? 
Training: Teachers will receive a 2 hour teacher training program. The teacher training will be facilitated 
by the researcher, and conducted in your school environment. Teachers will receive an overview of the 
background and importance of FMS, the administration and evaluation protocol of the CAMSA, and in-service in 
the SAAFE teaching principles. Teachers will be provided a hard copy of the training manual and SAAFE principles, 
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score sheets, lesson framework templates, practical demonstrations, and will have the opportunity to 
demonstrate, administer and evaluate the CAMSA and receive feedback and guidance on their performance.  
Certificate of Participation and Certificate of Facilitation: Your teachers will be awarded a certificate of 
participation for attendance in the professional development. And a certificate of facilitation for the 
implementation of the program. In addition, your school will be awarded a framed certificate for your participation 
in the Deakin University research project. 
 
What will be required of your teachers? 
Questionnaire: Teachers’ experiences, perceptions and approaches, to PE and FMS will be asked about, 
via a brief questionnaire, which will take approximately 5-10 minutes of their time. 
Administration of CAMSA and the SAFFE Teaching Principles into your PE program: Teachers will 
administer the obstacle course to all of your Year 7 Physical Education students, evaluate the assessment data and 
subsequently teach the prescribed FMS curriculum, using the results of the MSOC and the SAAFE teaching 
principles to guide your delivery. The MSOC takes about 20 minutes to administer to a class of 20 students. 
Focus group interview: Teachers will be involved in brief focus group interviews, 6 months post 
intervention, to investigate the maintenance effects of the program. 
 
What will your students receive? 
The students will have their entry level motor skill assessed in a fun and engaging manner. They will then 
receive teaching that is student-centred and more accurately targets their learning needs, which will ultimately 
improve their movement skill proficiency, and subsequently have positive implications for their health. 
 
What will be required of your students?  
The students will take part in their regular PE classes and curriculum. In addition they will have their skill 
level objectively measured, via video, by the lead researcher, once at the beginning of the Term 1, and once in 
Term 2.   
 
What are the details of the CAMSA? 
The obstacle course assesses fundamental movement skills in an authentic and dynamic format that 
simulates active play. It requires children to run a total distance of 20 meters while completing 7 movement skill 
tasks. The obstacle is part of the Canadian Assessment of Physical Literacy, and has been tested for validity and 
reliability for the age group.  
 
What are the details of the SAAFE Teaching Principles? 
The SAAFE teaching principles is a framework for teacher training, which has had significant success 
within school-based interventions in recent years. Teacher training using the SAAFE teaching principles is broadly 
framed by Self-Determination Theory (SDT) and Competence Motivation Theory (CMT), and are implemented to 
ensure that students’ basic psychological needs are satisfied, and subsequently are optimally motivated to learn. 
 
I would like to arrange a meeting with you to expand on the procedure and provide participant consent. I 
will contact your school via phone in the next fortnight as a follow up to this letter. Thank you for your 
consideration, I look forward to working with you. 
 
Natalie Lander 
nlander@deakin.edu.au 
PhD Candidate: School of Health and Social Development, Deakin University, Burwood 
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Letter of teacher invitation and consent  
 
Dear Physical Education Teacher, 
I appreciate your interest and willingness to be involved in this important research, which is entitled 
“Improving adolescent girls’ fundamental movement skills via instruction and assessment in Physical 
Education”. 
I have attached a brochure to this email, which provides you with an overview of the research, what is 
required of you and the students, and the proposed benefits of the research. Also attached is the 
consent form for you to sign and either return to me via email, or in hard copy on the day of your 
training session.  
I value your knowledge and experiences and would like to schedule in a time for your first questionnaire, 
and training session in regards to the ‘CAMSA’ and SAAFE teaching principles. If you could provide me 
with the dates, and times you have available in Term 4, 2015, via email, it would be much appreciated.  
I look forward to working with you. 
Student Researcher 
Natalie Lander 
nlander@deakin.edu.au 
PhD Candidate 
School of Health and Social Development 
Deakin University, Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Physical Education Teachers 
 
Consent Form 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I have read, and I understand the attached Plain Language Statement. 
I freely agree to participate in the research project according to the conditions in the Plain 
Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date ………………………… 
Please email this form to: 
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Physical Education Teachers 
 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment in 
Physical Education 
Reference Number: 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and understand that such 
withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant’s Name (printed) ……………………………………………………. 
 
Signature ………………………………………………………………. Date …………………… 
Please e-mail this form to: 
 
  
 
 
 
 
 
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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Letter to parents/guardians, inviting children to participate in the research  
 
 
CONSENT FORM 
 
TO:  Parent/Guardian 
 
Consent Form 
Date: Full Project Title: Improving FMS proficiency of early adolescent girls via instruction and assessment 
in Physical Education 
Reference Number: 
I have read, and I understand the attached information letter. 
I consent for my child to participate in the above research project, according to the conditions 
provided in the information letter.  
I agree for my child to be video recorded when performing six fundamental movement skills 
(throw, catch, kick, dodge, jump, and run).  
The researcher has agreed not to reveal my child’s identity and personal details, including 
where information about this project is published, or presented in any public form.   
Participant’s Name (printed) ……………………………………………………. Participants Date of Birth ………………………. 
Parent/Guardian’s Name (printed)…………………………………………… 
Cultural Background: …………………………………………… 
Primary Language Spoke at Home: …………………………………………… 
Parents Level of Education (Please circle): Year 10/VCE or equivalent/Tertiary  
Parent Occupation…………………………………………… 
Parent/Guardian Signature ………………………………………………………………. Date …………………… 
Please return this form to your child’s Physical Education Teacher, or alternatively you can email it to 
the student researcher: 
  
 
 
 
Student 
Researcher 
Natalie Lander 
nlander@deakin.edu.au 
School of Health and Social Development 
Deakin Burwood 
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Appendix 5.5: Teacher Brochure/Invitation 
YOU ARE INVITED TO 
TAKE  
 
DEAKIN UNIVERSITY 
School of Health and 
Social Development 
 
Improving fundamental 
movement skills (FMS) 
via assessment and 
instruction in Physical 
Education 
 
 
Contact 
Information 
Natalie Lander 
School of Health & Social 
Development 
Faculty of Health 
Deakin University, 221 
Burwood Hwy 
Burwood, Vic 3125 
Email: 
nlander@deakin.edu.au 
 
 
WHERE IS THE RESEARCH BEING CONDUCTED? 
This is a research project being conducted in one Independent 
Girls School in Melbourne. 
 
WHAT IS THE RESEARCH AIM? 
The aim is to provide valuable information regarding the reliability of 
both the Motor Skill Obstacle Course and The Victorian FMS Teachers 
Manual assessment. 
 
WHY IS THIS RESEARCH BEING CONDUCTED? 
Direct observation FMS assessment tools, are essential to identify, 
monitor and improve problem skill components both in research and 
teaching. Therefore, it is essential that a clear scoring and assessment 
system has been tested for validity and reliability is accessible to both 
researchers and teachers, to it can be integrated into research and 
teaching practice 
 
WHAT ARE THE BENEFITS OF THE RESEARCH? 
The combined method of using a valid and reliable assessment 
tool, coupled with student-centered learning, has the capacity to 
more effectively identify students who enter the secondary 
Physical Education system with low level FMS proficiency, and 
improve educational practice of PE teachers when instructing 
FMS to Year7 girls. Thereby, improving student FMS proficiency 
and the physical activity opportunities available to them. 
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Deakin 
University 
School of Health and Social 
Development 
 
Improving fundamental 
movement skills via 
assessment and 
instruction in Physical 
Education 
 
 
 
 
PROJECT DATES 
 
Assessment 1: 
Early Term 4, 2015 
 
Assessment 2: 
7 days after assessment 1 
 
  
WHAT WILL YOU RECEIVE? 
The research team will collaborate with you, during the 
assessment protocol, to upskill you in both forms of FMS 
assessments. You will also be provided accurate FMS proficiency 
data on each of your students. You can use to this information to 
monitor student and teacher progress, evaluate teaching and 
program success, and plan and modify subsequent teaching to 
better meet the needs of the students. 
 
WHAT WILL YOU BE ASKED TO DO? 
 
Assist and collaborate with the Deakin Research Team in regards 
to the assessment protocol.  
 
ASSESSMENT PROTOCOL 
 
Both the CAMSA and the Victorian FMS Classroom Teachers Manual 
assessment will be administered to the students in one of their 
scheduled PE lessons early in Term 4, 2015. The same protocol will then 
be repeated 7 days later, in their next scheduled PE lesson. Students’ 
will be divided into groups of six, and will perform the CAMSA twice, 
and will then rotate through the six skill stations of the Victorian 
Teachers Manual Assessment, repeating each skill twice. Video cameras 
will be used to tape each consenting student’s FMS performances. The 
student’s videoed performances, of the initial test (Test 1 of the test re-
test) will be analysed separately by the two assessors, to provide a 
measure of interrater reliability. One assessor (the student researcher) 
will perform the test-retest reliability, of the two assessment episodes 
seven days later.  
 
PLEASE NOTE: Following video analysis, the data will be de- identified, 
that is, all personal details will be removed from the data, and will be 
replaced by a code. The school, teacher and student details will not be 
used in any form of reporting associated with this research. 
 
 
 384 
 
 
 
 
 
 
  
Deakin University 
School of Health and Social 
Development 
 
 
 
Improving fundamental 
movement skills via 
assessment and instruction in 
Physical Education 
 
 
 
 
 
If you have any complaints about any aspect 
of the project, the way it is being conducted 
or any questions about your rights as a 
research participant, then you may contact: 
The Manager, Office of Research Integrity, 
Deakin University, 221 Burwood Highway, 
Burwood Victoria 3125, Telephone: 9251 
7129, research-ethics@deakin.edu.au Please 
quote project number HEAG-H 96/2015. 
 
 
WILL ANYONE ELSE KNOW ABOUT OUR RESULTS? 
The information collected through this project will remain strictly 
confidential. You will be de-identifiable, a code will replace your 
name in all survey and interview data. To comply with 
government requirements all data will be securely for a 
period of a minimum of 6 years after final publication. It will 
then be I will provide a one page summary of the de-
identified results from the research to you at the completion of 
the study 
 
 
WHO IS FUNDING THE STUDY? 
This study is part of a PhD project and is totally funded by Deakin 
University. The study is being conducted by Natalie Lander, under 
the supervision of Dr Lisa Barnett, Professor Jo Salmon and 
Professor Phil Morgan. 
 
HAS THE PROGRAM BEEN APPROVED? 
Yes, by the Deakin University Human Ethics Advisory Group- 
Faculty of Health (HEAG-H) and the Victorian Catholic Education 
Office (CEO). 
 
 
DO WE HAVE TO TAKE PART?
Please be aware that participation in any research project 
voluntary. If you no longer wish to take part you are not obliged 
to, and have the ability to withdraw at anytime. 
 
WE WANT TO TAKE PART!  WHAT DO WE DO NOW? 
If you are happy to take part, that’s great. Please email Natalie on 
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Appendix 5.6: Study 5 Parent Invitation
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Proficiency in skill has strong links to fitness. 
WHY IS THIS RESEARCH 
BEING CONDUCTED? 
 
Competence in fundamental movement skill 
(FMS), e.g. catch, throw, bounce, run, jump 
etc. has strong links to an individual’s 
cognition, fitness, weight status and physical 
activity. However, FMS proficiency is 
particularly low among many Australian girls. 
Instruction, practice and feedback are essential 
to the development of FMS. Therefore, it is 
important that we identify effective ways to 
assess and instruct FMS, so skill weaknesses 
can be identified, addressed and improved. 
 
  
I WANT MY CHILD TO 
PARTICIPATE! 
WHAT DO I DO NOW? 
If you would like your child to take part, that’s 
great. Please complete and return the 
attached consent form to your child’s PE 
teacher, or email directly to Natalie Lander, 
nlander@deakin.edu.au. 
DOES MY CHILD HAVE TO TAKE 
PART? 
Please be aware that participation in any 
research project is voluntary. If your child no 
longer wish to take part you are not obliged to 
and can withdraw at any time. 
CONTACT US 
Phone: (03) 92446258 
Email: nlander@deakin.edu.au 
Address: School of Health and Social 
Development, Deakin University, Burwood 
Hwy, Burwood, VIC, 3125 
 
 
 
 
 DEAKIN UNIVERSITY 
Natalie Lander 
nlander@deakin.edu.au 
 
  
 
 
DEAKIN UNIVERSITY 
 
Your child is invited to participate in an 
exciting research project being 
conducted in Girls Secondary Schools 
across Melbourne. 
 
 
Deakin University 
School of Health and Social Development 
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Proficiency in skill has strong links to healthy 
weight status. 
WHAT IS REQUIRED OF YOUR 
CHILD? 
 
During your child’s regular Physical Education 
lessons in Term 1, 2016, a fun and exciting 
method of fundamental movement skill 
assessment will be used by the Physical 
Education teacher, within the scheduled 
Physical Education classes. 
 
The assessment is an obstacle course and 
requires children to run a total distance of 20 
meters while completing 7 movement skill 
tasks. 
 
Performances will be evaluated by your child’s 
regular Physical Education teacher. The 
Physical Education teacher will then use the 
results of the obstacle course to help lesson 
planning and delivery in PE, to better meet the 
individual needs of each student. 
 
  ANYTHING ELSE REQUIRED OF YOUR 
CHILD? 
Your child’s FMS proficiency will be tested 
twice by the Deakin research team. The first 
assessment will occur within the first two 
weeks of Term 1, the second about 10 weeks 
later. To do this, the researcher will video 
record each student as they perform six skills 
(throw, catch, kick, dodge, jump, and run). 
Each video performance will analysed by the 
research team. 
 
PLEASE NOTE: Following video analysis, the 
data will be de- identified, that is, all personal 
details will be removed from the data, and will 
be replaced by a code. The school, teacher and 
student details will not be used in any form of 
reporting associated with this research. 
 
Your child will also complete a brief survey 
which looks at her thoughts and feelings 
around physical activity. 
WHO IS FUNDING THE STUDY? 
This research is funded by Deakin University, 
there is no cost to you. 
HAS THE PROGRAM BEEN 
APPROVED? 
The ethical aspects of this research project 
have been approved by the ethics committee 
at Deakin University and the Catholic 
Education Office (CEO). 
 
If you have any complaints about any aspect of the project, the 
way it is being conducted or any questions about your rights as a 
research participant, then you may contact: The Manager, Office of 
Research Integrity, Deakin University, 221 Burwood Highway, 
Burwood Victoria 3125, Telephone: 9251 7129, research-
ethics@deakin.edu.au Please quote project number HEAG-H 
96/2015. 
 
  
 
Proficiency in skill has strong links to cognition 
WHAT ARE THE BENEFITS OF 
THE RESEARCH? 
 
The combined method of using a fun and 
reliable assessment tool, coupled with a 
teaching approach that is motivating and 
meaningful, has the potential to not only 
identify students who enter the secondary 
school with low level FMS proficiency, but also 
improve on the teaching they receive in PE, 
which will ultimately enhance their FMS 
proficiency, and the physical activity 
opportunities available to them. 
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Appendix 5.7: CAMSA Teacher Training Manual 
 
Protocol and Score Sheet 
Canadian Agility and Movement 
Skill Assessment (CAMSA) 
 
Natalie Lander: Deakin University 
School of Health and Social Development 
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Exaiminer positions and roles: 
 
                 
 
Examiner 1  
Starts the assessment 
Times the student 
Feeds the catch and places ball for the kick 
Provides clear, accurate and consistent prompts to the child 
 
Examiner 2 (or IPad position) 
Observes the quality of the students’ performance   
Scores the student’s performance on each of the 7 skills, using checklist provided on next page 
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Example of CAMSA  
Score Sheet: 
Student Name: _____________________________Class: _____________________ 
Skill and Criteria Trial 
1 
Date: 
Week 1 
Trial 
2 
Date: 
Week 1 
Trial 
1 
Date: 
Week 5 
Trial 
2 
Date: 
Week 5 
Trial 
1 
Date: 
Week 10 
Trial 
2 
Date: 
Week 10 
Two Foot Jumping       
3 two foot jumps in and out of hoop       
No extra jumps, no touching hoops       
Sliding       
Body and feet aligned sideways when sliding in one 
direction 
      
Body and feet aligned sideways when sliding in 
opposite direction 
      
Touch cone with low center of gravity and athletic 
position 
      
Catching       
Catches ball       
Throwing       
Uses over hand throw to hit target       
Transfers weight and rotates body       
Skipping       
Correct hop-step pattern       
Alternate arms/leg swing       
One foot hopping       
Land on one foot in each hoop       
Hops once in each hoop without touching hoop       
Kicking       
Smooth approach to kick ball – ball hits target       
Elongated stride before impact       
       
SKILL SCORE: (range 0-14) 
 
      
       
TIME: Raw Score (in seconds) 
 
      
TIME SCORE: (range 1-14) 
 
      
       
COMBINED OBSTACLE COURSE SCORE 
(SKILL SCORE AND TIME SCORE: range 1-28) 
      
       
 
 
SCORING PROTOCOL 
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Each Section below is colour coded to match the corresponding section on the example students score 
sheet, from the previous page. 
SKILL SCORE 
• The quality of the performance is assessed by examiner 2, OR video recorded, and subsequently 
analysed. 
• The skill score is the total number of skill criteria that the student performed correctly 
throughout the obstacle course trial (according to criteria shown below). 
• Skill scores can range from 0-14. The better the performance the higher the score. 
Skill Criteria Skill 
Score 
2-foot jumping 
Two feet in and out of blue, orange and purple hoops 1 
No extra jumps and no touching the hoops 1 
Sliding 
Body & feet are aligned sideways sliding in one direction  1 
Body & feet aligned sideways sliding in opposite direction 1 
Touch cone when changing directions after sliding left 1 
Catching Catches ball (no drop or trap against body) 1 
Throwing 
Uses overhand throw to hit target 1 
Transfers weight and rotates body 1 
Skipping 
Correct step-hop foot pattern  1 
Alternates arms and legs, arms swinging for balance 1 
1-foot 
hopping 
Land on one foot in each hoop 1 
Hops once in each hoop (no touching of hoops) 1 
Kicking 
Smooth approach to kick ball between cones  1 
Elongated stride on last stride before impact 1 
Total Skill scored out of a maximum of 14     /14 
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ASSESSING AND RECORDING TIME 
 
• Time is initially recorded to the nearest 0.1 second by appraiser/examiner #1 
• Time is then converted into a point score. Point scores have been divided into 14 categories. The 
faster the performance, the higher the score.  
• Scores range from 1-14.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Time (seconds) Number of points 
<14 14 
14-15 13 
15-16 12 
16-17 11 
17-18 10 
18-19 9 
19-20 8 
20-21 7 
21-22 6 
22-24 5 
24-26 4 
26-28 3 
28-30 2 
≥30 1 
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RECORDING OVERALL CAMSA SCORE 
 
 The overall CAMSA score is calculated by the skill score (range 0-14) combined with the time score (range 1-14), of the best 
of the two trials performed, to produce an overall score range of 1-28.  
 Use the overall score (1-28), against the student’s age, to identify their standard.  
 
AGE STANDARDS 
 Beginning Progressing Achieving Excelling 
8 
years 
<14 14-18 18-23 23 
9 
 years 
<17 17-21 21-24 24 
10 years <19 19-23 23-26 26 
11 years <20 20-24 24-27 27 
12 years <21 21-24 24-27 27 
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CAMSA: Example Class List Score Sheet  
 
 
Skill & Criteria 
N
a
m
e
: 
                 
Two Foot Jumping                  
3 two foot jumps in and out of hoop                  
No extra jumps, no touching hoops                  
Sliding                  
Body and feet aligned sideways when sliding in one direction                  
Body and feet aligned sideways when sliding in opposite direction                  
Touch cone with low centre of gravity and athletic position                  
Catching                  
Catches ball                  
Throwing                  
Uses over hand throw to hit target                  
Transfers weight and rotates body                  
Skipping                  
Correct hop-step pattern                  
Alternate arms/legs swing                  
One Foot Hopping                  
Land of one foot in each hoop                  
Hops once in each hoop without touching hoop                  
Kicking                  
Smooth approach to kick ball – ball hits target                  
Elongated stride before impact                  
                  
TOTAL SCORE (0-14)                  
TIME/RAW SCORE (in seconds)                   
TIME SCORE (1-14)                  
COMBINED SCORE (1-28) Skill & Time Score                  
STANDARD (beginning, progressing, achieving, excelling)                  
  
Appendix 5.7: Study 5 SAAFE Teaching Principles Teacher Training Manual 
 
  
SAAFE Teaching Principles 
 
 
 
 
 
  
SAAFE teaching principles defined  
 
The SAAFE (Supportive, Active, Autonomous, Fair and Enjoyable) teaching principles (Lubans et al 2012) is a 
framework for teacher training, which has had significant success within school-based interventions in recent years 
Teacher training using the SAAFE teaching principles is broadly framed by Self-Determination Theory (SDT) (Deci, 
1985) and Competence Motivation Theory (CMT) (Harter, 1985), and are implemented to ensure that students’ 
basic psychological needs are satisfied, and subsequently are optimally motivated to learn.  The SAAFE teaching 
principles framework provides descriptor for each principal and step by step procedures to take when teaching to 
enhance student motivation. Including motivation as a key training component, as demonstrated by the SAAFE 
teaching principals, can help teachers view themselves as important change agents, who can positively impact the 
health and wellbeing of their students for years to come. 
 
 
 
 
Modified Versions of SAAFE Teaching Principles (Lubans et al., 2012)  
 
  
SUPPORTIVE
A supportive environment by 
both teachers and students
ACTIVE
High level of movement and 
active learning time (ALT)
AUTONOMOUS
Elements of choice and 
opportunities for graded 
tasks
FAIR
All students have an 
opportunity to experience 
success
ENJOYABLE
Enjoyable experiences
  
SAAFE teaching principles suggested tasks 
 
 
 
 
 
 
Modified Versions of SAAFE Teaching Principles (Lubans et al., 2012)  
  
SUPPORTIVE
- Recognise all students
- Feedback
- Manage inappropriate behaviour
- Positive interactions
ACTIVE
- Small sided games
- Plentiful equipment
- Monitor in-class PA
- Circuits / tabloids
AUTONOMOUS
- Multiple challenge tasks
- Students modify 
- Leadership 
- Student self-appraisal 
FAIR
- Equitable contests
- Modify tasks
- Evenly match students
- Reward effort
ENJOYABLE
- Variety   - Engaging   - Avoid repetitive activity 
- success based   
- Do not use exercise as punishment
  
SAAFE teaching principles teacher checklist 
 Week 1 2 3 4 5 6 7 8 9 10 11 12 
SUPPORTIVE 
Teacher provides individual skill specific feedback              
Teacher provides feedback on student effort and 
involvement 
            
Teacher promotes positive interactions between 
students 
            
ACTIVE 
Activities involve small-sided games or tabloids and 
children spend minimal time waiting for a turn 
            
Teacher monitors students’ activity levels (visually or 
using pedometers) 
            
Equipment is plentiful and developmentally 
appropriate 
            
Transitions between activities are efficient             
AUTONOMOUS 
Some activities incorporate multiple challenge levels             
Students are given choices about the tasks and 
activities 
            
Students are involved in the set-up and running of 
activities 
            
FAIR 
Teacher ensures that students are evenly matched in 
activities 
            
Teacher acknowledges and rewards good 
sportsmanship 
            
If necessary, teacher modifies activities to maximise 
opportunities for success 
            
ENJOYABLE 
Lesson starts with an enjoyable activity and concludes 
with an enjoyable experience 
            
Activities are meaningful and not repetitive              
Lessons involve a wide range of activities              
 
  
  
Suggestions for lesson planning: ‘Supportive’  
 
Ensure you provide appropriate and timely feedback that describes the student’s own skill development 
and does not draw comparisons between children. Ideally all students will be able to achieve success in 
a given activity.  
You can “support” each student by modifying the same activity (i.e., making it easier or harder) to suit 
their specific needs.  This can be done by changing:  
1. THE TASK 2. THE EQUIPMENT 3. THE GROUP 
 
1. THE TASK 
 
  
Task
Teaching cues  
e.g.foot 
markings, 
physical 
guidance, 
verbal cues; 
Rules of the 
activity 
e.g. allowing 
the ball to 
bounce once in 
game of 
volleyball
Number of 
trials-
e.g. 5, 10, or 
15 successful 
catches in a 
row
Demands of 
the task
e.g., 
with/without 
defenders
Technique the 
child uses to 
achieve the 
task 
Level of 
competition 
within the task 
Number of 
players 
involved 
e.g. tag games 
are harder 
with fewer 
players
Length of time
e.g. do 5 
successful 
bounce-and 
catches in 5 
seconds, 10 
seconds; 
Area in which 
a task can be 
performed
e.g.ball games 
are harder in a 
smaller area
Distance
e.g. the 
distance from 
a target or the 
distance to run
Pathway of 
the movement 
e.g. run in a 
straight, 
curved, or zig-
zag line
Direction of 
movement-
e.g. moving 
forward, 
backward, 
sideward, 
diagonally 
  
2. THE EQUIPMENT 
 
 
 
 
 
 
 
 
Equipment
Size of the target
for example, making the 
target bigger or smaller, 
wider or narrower, more or 
less targets; 
Size of the equipment 
for example, making the 
ball or bat larger or smaller
Number of pieces of 
equipment 
for example, four or ten 
pins to bowl toward; 
Height of the equipment
for example, varying the 
walking along a line on the 
ground or a beam, varying 
the height of a goal post, 
varying the height of a 
target
  
3. THE GROUPINGS 
 
 
 
 
 
 
 
 
 
 
 
  
Group
Peer teaching; 
cooperative 
learning; partner 
tasks; 
mentoring; peer 
assessment
Student Roles; 
instructor, 
teacher,coach, 
umpire, 
manager etc 
work in learning 
level groups - for 
example, skill 
level, rate of 
learning, 
learning style
Skill 'needs' 
specific, 
independent
learning task
  
Suggestions for lesson planning:  ‘Active’  
 
It is important that you develop strategies to maximise the participation of all children and, therefore, 
optimise their learning.  
 
 
 
 
 
 
 
  
Active 
participation
Keep the session 
flowing and 
uninterrupted. 
Minimise waiting 
times, use small 
groups and have 
few interruptions. 
Ensure sufficient 
quantities of 
equipment are 
available. For 
example, one ball 
per child, one bat 
per two children
Avoid elimination 
games. ‘Getting out 
games’ often mean that 
less able children spend 
a lot of time sitting and 
watching others having 
fun. It reinforces their 
own incompetence. 
Keep the 
number of 
rules to a 
minimum. 
Ensure 
children 
understand 
rules and 
routines. 
Avoid low 
activity where a 
few children are 
moving and the 
rest are 
watching. 
Include less talk and 
more action. Keep 
teacher talk brief and 
explicit. Children cannot 
sit still and listen for 
long periods of time, nor 
absorb and respond to 
lengthy instructions. 
  
Suggestions for lesson planning: “autonomous” 
 
Try to facilitate student ownership of their own learning where possible. Using strategies listed earlier 
under ‘Supportive’, provide choice (i.e., variations of: task, equipment, grouping), and allow students to 
select. 
 
 
 
 
 
 
  
Autonomous
arrangement of the 
equipment to 
enable choice 
size of the target -
for example, making 
the target bigger or 
smaller, wider or 
narrower, more or 
less targets; 
distance - for 
example, the 
distance from a 
target or the 
distance to run; 
length of time to 
complete the task -
for example, do 5 
successful bounce-
and catches in 5 
seconds, 10 seconds
complexity of task
e.g. with/without 
defender
choice of acticity or 
graded tasks within 
activities
  
Suggestions for lesson planning: “fair” 
 
 
 
 
 
 
 
 
 
 
  
Fair
Avoid activities that 
involve winning 
more than learning
Take care when choosing 
children to demonstrate a 
skill. Some children may 
be embarrassed and 
discouraged when singled 
out to perform in front of 
other people, whether 
they are competent or 
incompetent
Ensure all children 
have positive 
experiences with at 
least an 80% success 
rate
Avoid elimination games. 
‘Getting out games’ often 
mean that less able 
children spend a lot of 
time sitting and watching 
others having fun. It 
reinforces their own 
incompetence. 
Encourage 
teaching/learning 
equity: in time, 
attention, 
equiptment, 
feedback, learning, 
and enjoyment.
  
Suggestions for lesson planning: “enjoyable”  
 
Ensure there is an emphasis on fun. This means including more activities in PE which make children “feel good” 
and which develop skills and physical competencies that contribute to lifelong habits. One of the big challenges of 
education is how to engage students who all have different learning styles. This is the essence of the fun theory – 
identifying methods that fascinate, engage and challenge students, and using those methods to educate. 
 
 
 
 
 
 
 
Enjoyment
Know your 
students
Identify your 
student 
interests
Positive 
reinforcement
Structure 
classes that 
foster success
Create an 
environment 
that breeds 
movement
Engage your 
students in 
class
Be a positive 
role model 
yourself
Don’t make PE 
only about 
winning
Be creative
Love what you 
do. Be 
passionate, 
smile!
  
Appendix 5.9: Putting it all together Teacher Training Manual 
 
 
 
 
PUTTING IT ALL 
TOGETHER 
Overview of the program  
and  
Lesson Plans and activity ideas 
 
 
 
 
 
  
 
Program Timeline: Term 1 2016 
 
Week 1
First PE lesson
Baseline 
Testing 
conducted by 
research 
Team
Week 1
Administer 
the CAMSA to 
all Year 7 
Students
Analyze 
assessment 
data and 
identify 
strengths and 
weaknesses
Share the 
information 
with students 
Choose focus 
skill/s or skill 
criteria and 
identify learning 
outcomes 
Plan 
appropriate 
learning 
activities and 
experiences 
and integrate 
them into 
prescribed 
curriculum
Week 1-5
Implement 
lessons using 
SAAFE 
teaching 
principles
Week 5
Reassess 
(using 
CAMSA)
students' FMS 
proficiency to 
monitor 
progress 
Involve the 
students.
Analyze 
assessment 
data and 
identify 
strengths and 
weaknesses 
Evaluate 
curriculum 
program 
versus 
student need.
Plan and 
modify 
learning 
activities and  
experiences 
Week 6-10
Implement 
lessons using 
SAAFE 
teaching 
principles
Week 10
Reassess 
students 
(using 
CAMSA)
to evaluate 
student and 
teacher 
progress. 
Share the 
information
Week 12 
Post 
Intervention 
Testing 
Conducted by 
Research 
Team
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Assessment ‘for’ learning 
 
 
  
Fundamental Movement 
Skills 
Object control: catch, throw, kick, strike, 
bounce, roll 
Locomotor: run, jump, hop, skip, 
Stability: balance, roll, twist, turn
Assessment:
CAMSA 
Video based self-
assessment; peer-
assessment; teacher-
directed infield 
assessment; teacher 
guided video analysis; 
progress photos; task cards
Learning Experiences
Peer teaching; game-sense; SEPEP; 
TGFU; skills practice; circuits; obstacle 
courses; athletics; dance; sports; 
modified games; performance task cards; 
cooperative games; aerobics; invasion 
games; grid games; minor games; 
gymnastics; fitness circuits.
Sharing Information
Student feedback; family taks; 
homework task cards; student 
activity/skill diary; parents in class; 
portfolio; class list/records; progress 
reports; peer feedback; class 
presentations; newsletters; staffroom 
chats/presentation; student/teacher 
confererence 
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Lesson Plan Ideas 
FMS Focus – Catch and overhand throw 
Catch 
Components 
 
 
1. Eyes are Focused on the ball throughout the catch 
 
2. Preparatory position  with elbows bent and hands in front of 
body 
 
3. Hands move to meet the ball 
 
4. hands and fingers positioned correctly to catch the ball 
 
5. catch and control ball with hands only 
 
6. Elbows bend to absorb the force 
 
Common Problems 
 
Teaching Cues 
 
Taking the eyes off the object or turning the body away from the 
object 
Watch the object move into your 
hands 
Keeping the fingers too rigid and straight in the direction of the 
object 
Cup your hands. 
Relax your hands 
Failure to give with the catch Bend elbows to absorb the force of the 
object. 
Failure to adjust hands and move to the object according to its 
trajectory and height 
Point your fingers up for a high ball. 
Point your fingers down for a low ball. 
Inability to move body parts into the best position to catch Move to the ball. 
 
 
Source: Victorian Department of Education (1996) 
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Overhand Throw 
Components 
 
 
1. Eyes are focused on the target throughout the throw 
2. Stand side on to target 
3. Throwing arm nearly straightened behind the body 
4. Step towards the target with the foot opposite 
throwing arm during the throw 
5. Marked sequential hip to shoulder rotation during the 
throw 
6. Throwing arm follows through, down and across the 
body 
Common Problems 
 
Teaching Cues 
 
Forward movement of the foot the same side as the throwing 
arm 
 
Step forward and with the same foot as you are 
point to the target with throw. 
Step forward with your front foot. 
Inability to release ball at the right trajectory 
 
Release at shoulder height 
Not standing side on 
 
Look at your target. 
Point to the target (with your non-throwing 
arm). 
Stand side-on. 
Failure to rotate hips as throwing arm is brought forwards 
 
Follow through, down and across your body 
with your throwing arm. 
Slap your hip on follow through 
Throwing arm does not fully extend 
 
Swing your arm down and back as you prepare 
to throw 
Reach behind you with the ball 
Non-throwing arm remains by side 
Inhibited backswing 
Step, throw and follow-through down and hard 
across your body. 
 
Source: Victorian Department of Education (1996)  
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Catch and Throw: Example Lesson Plan 
NB: I encourage you to integrate the suggestions provided and in practiced within our practical sessions 
into these lesson plans. 
The use of circuits, tabloids, grid games with varying levels of complexity, as demonstrated in our 
sessions, is highly encouraged. 
This lesson can be divided into 2 smaller more focused lessons.  
WARM UP 
Incremental ball tag using a variety of locomotion (Domino Tag) 
Equipment – 1 Tennis Ball per person 
Tagger starts with ball in hand – remaining class members power walk in assigned area. As they get tagged with 
the ball they retrieve one ball from equipment area and resume game as an additional tagger. Game continues 
until all students have a ball.  You can perform game in reverse to put equipment away.  
 Modify the form of locomotion to increase the pace or focus of the game, e.g., skip, hop, jump, run 
(supportive, active, fair, and enjoyable). 
 Divide class into smaller groups, smaller space, more taggers etc 
SKILL DEVELOPMENT/BODY 
Progress through the following phases to highlight specific components. Integrate peer teaching, peer feedback, 
and allow individuals, partners or groups to work independently, and progress at varying rates according to their 
skill level (supportive, active, autonomous, fair, and enjoyable). 
1. Catch: Individual skill development 
 Ball control Skills:   
 Allow students to choose whether they want to focus on: 
o 10 attempts per student  
o specified time per student 
o focus on improving quality of performance. 
 Around ankles, knees, waist, head, figure 8, ball strides (add challenges/competitions for 
those students who need it, allow for basic performance for those students who need it 
– promote success and mastery for ALL) 
 Toss and catch, toss clap and catch, toss and catch behind back 
 
2. Catch: Partner ball skills 
One ball between 2 students. Students stand about 2 meters apart facing each other. Throw the ball underarm to 
specific locations, with the focus on correct hand and body position for the catch.  
 Allow students to choose whether they want to focus on: 
o  10 successful attempts per student 
o specified time per student – increase decrease time limit according to skill level 
o focus on improving quality of performance for positions listed below 
 Foot to foot 
 Knee to knee 
 Hip to hip 
 Ear to ear 
 Sky to sky 
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3. Catch: Reflex challenge 
One ball between 2 students – allow students to choose whether they want to focus on 10 attempts per 
student or specified time per student or focus on improving quality of performance. Alternate feeder and 
receiver. Encourage peer feedback - the feeder can also be a feedback provider, focusing on specific teaching 
cues, and positive reinforcement. Encourage student ownership-Question students about the key points of the 
catch and allow them to develop creative/funny teaching cues. Be clever with partnering to ensure a 
supportive and fair environment  
 
a) Unsighted catch – partners stand one behind the other, facing the same direction. Student at the 
back has the ball. She throws it high in the sky, and calls up with the ball arm’s length above the 
receiver. The receiver needs to sight and track the ball quickly to make the catch. Highlight the 
need to watch ball into the hands, extend hand up towards the flight of the ball etc 
 
b) Hip drop drill – partners face each other 1 meter apart. Feeder holds the ball at hip height. 
Receiver stands at ready with hands on head. Feeder drops ball and receiver aims to catch it 
before it hits the ground. 
 
c) Hands on hands drill – partners face each other 1 meter apart. Feeder holds 2 balls (one in each 
hand) facing the ground, at shoulder height. Receiver places the backs of his hands on the backs 
of the feeders hand. Feeder drops both balls and receiver tries to catch them before they hit the 
ground. 
 
4. Catch: Team catch challenge 
 In groups of 6 –8 students’ line up facing each other about 2 meters apart.  
 One ball starts with the student at head of one line.  
 Ball is thrown diagonally (underhand throw) down the group. 
  Soon as the student makes the throw they run around the outside of the group to take up position at the 
head of the opposite end/side.  
 The whole group progressively moves from one end of the assigned area to the other.  
 Groups compete against each other to get to the other end first.  
 Modify height of throw to refine different elements of the catch  
Question: Ask students to discuss and collaborate to come up with the most effect method – encourage students 
to identify strengths and weakness of the TEAM/GROUP and work with them to improve performance 
 
5. Throwing technique drill 
One ball between 2 students, about 15 meters apart. Progress through the following phases to highlight 
specific components. Integrate peer teaching, peer feedback, and allow individuals and partners to work 
independently and progress at varying rates according to their skill level. Encourage non-throwing student to 
provide skill specific feedback (PEER FEEDBACK) on their partners throw, using established teaching cues and 
positive reinforcement. Again be clever with partnering to ensure a fair and supportive environment. 
 
1. Stationary Throw 
a. Throw from one knee – highlight sequential trunk rotation 
b. Side on  - use “T” stance as teaching cue  
c. Exaggerated follow through - continue forward momentum with a fluent stepping 
forward action after throw. Slap opposite hip pocket after ball release 
d. Extension throw –students take one step back following a successful throw and catch. 
As the throw gets extended more faults will appear making it easier to address them. 
e. Rapid fire – over a distance. Add an element of competition to the task, adding a time 
limit to achieve maximal throw and catch effort. 
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2. Dynamic Throw 
Provide a time challenge to this drill for those student who need the challenge. For these students -allow 
students to perform as many repetitions as they can in the set time limit. Repeat and encourage 
partnerships to better their own score. For those who need to focus on process – set a quality related goal 
for them. Allow students to set their own distance according to their skill level. Try not to highlight 
comparison among other groups (supportive, active, autonomous, fair, and enjoyable) 
 
 One partner feeds a ground ball, other approaches with speed fields the ball in a fingers down position, 
then moves into a dynamic throwing position and returns ball with pace. 
 
3. Multi-direction throw 
a. Grid work. Set up a box/square with cones 10m between each. Feeder stands at one 
corner, and feeds a fly ball, groundball or chest throw to receiver, who must receive the 
ball at a different point of the grid for each catch and throw back to the receiver. Can 
modify by getting both students active. 
b. Us this grid format to change challenge level/complexity for differing student needs. As 
in our practical session you can: 
1. Use cones for stationary throw catch – focus on technique and process of 
throw and catch 
2. Use cones as point of reference for one student to lead to and receive ball from 
stationary feeder 
3. Add in two moving participants – both leading a receiving ball at different 
points. Add challenge to this as you see fit – lots of options e.g. time, number, 
distance 
4. Add in a defender 
5. 2V2 in grid 
6. Join grids together 4V4, 8V8 
7. Use grid idea and build a minor game using full court 
MODIFIED GAMES  
(supportive, active, fair, enjoyable) 
 Tunnel ball Tee Ball (reduce diameter of playing area to suit throwing and catching ability, encourage all 
students to take turns on the cones) 
 
 Over run, overtake (again ensure distance between bases/cones suits player ability, ensure a variety of 
student play on the bases for equal practice time) 
 
 Progressive speedball (Start with the rule that ball has to have 2 bounces between passes to highlights 
finger position to the ground and moving body into position,  move to underarm passes below shoulder 
height,  and progress to over arm passes above head height) 
 
 End ball (variety of balls – start with large soft playground ball, move to netball, soft lacrosse, tennis and 
finally use a  super ball as a challenge) 
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Lesson Plan ideas  
FMS Focus – bounce, Kick, Strike 
The Ball Bounce  
Components 
 
 
1. Eyes focused forward throughout the bounce 
2. Contact the ball with the fingers of one hand at about hip 
height 
3. Wrist and elbows bend then straighten to push the ball 
4. Hips and knees slightly flexed during the bounce 
5. Ball bounces in front of and to the side of the body 
Common Problems Teaching Cues 
 
Looking down at the ball Eyes forward 
Slap ball rather than use finger tips Spider fingers/tiger paws 
Ball is bounced too high Bounce at belt 
Ball is bounced away from body Bend with the ball, keep it close to feet 
The Kick 
Components 
 
 
1 Eyes are focused on the ball throughout the kick 
2. Step forward with non-kicking foot placed near the ball 
3. Bend knee of kicking leg during the backswing for the kick 
4. Hip extension and knee flexion of at least 90º during preliminary 
kicking movement 
5. Contact the ball with the top of the foot 
6. Forward and sideward swing of arm opposite kicking leg 
7. Kicking leg follows through towards the target after ball contact 
Common Errors 
 
Teaching Points 
looking at target area rather than the ball Keep your eyes on the ball. 
Non-kicking foot is placed behind or in front of the ball 
 
Place your foot beside the ball before you 
kick. 
poking or pushing at the ball rather than kicking through it (results 
in no follow-through or straight legged kick) 
Follow through forward and up with your 
kicking foot after you have kicked the ball. 
Arm opposite kicking leg is kept beside body during preparation Swing the arm opposite to your kicking 
leg. 
Run up is slow or disjointed Run hard and kick the ball hard 
 
 415 
 
 
The Two Handed Strike 
 
Components 
 
 
1. Eyes are focused on the ball throughout the strike 
2. Preferred hand grips bat above non-preferred hand 
3. Stand side-on to the target 
4. Bat held behind shoulder prior to the strike 
5. Step towards target with foot opposite preferred hand during 
the strike 
6. Marked sequential hip to shoulder rotation during the strike 
7. Ball contact made opposite front foot with straight arms 
8. Follow through with bat around body 
Common Errors 
 
Teaching Cues 
 looking at the target area rather than the ball 
 
Watch the ball onto your bat 
having an open stance with feet more front on to target area Point your non-dominant (non-throwing) 
shoulder towards the pitcher 
Face the home plate 
hands are not next to each other on the bat 
 
Hands close together on bat 
hands wrong way round on the bat 
 
Dominant hand on top 
front foot doesn’t step towards target area during propulsion 
 
Step towards the pitcher 
bat does not swing horizontally through ball (“swatting” action 
used) 
Swig bat from back shoulder to front 
shoulder 
no weight transferred onto front foot during forward swing Push off back foot and step forward 
(towards the pitcher) with front foot 
No follow throw Wrap your bat around your back on follow 
through 
 
Source: Department of Education (1996) 
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Bounce, Kick and Strike:  
Example Lesson Overview 
NB: This lesson can be divided into 3 smaller more skill specific or focused lessons 
 
WARM UP 
Get your move on 
 
Purpose of Activity: To improve cardiovascular endurance, running efficiency and technique, as well as 
introduce familiarity with a range of balls for the object skill development session (range of basketballs, 
soccer balls, tennis balls). 
Materials Needed: 4 large wheely bins/buckets, 3 sets of team bibs, class sets of soccer balls, 
basketballs, and tennis balls. 
Description of Idea 
Divide your class into 4 equal teams. Give 3 teams different color bibs and the other is just the color of 
their PE uniform. Each team has a wheely bin/bucket that is marked with their team's name on it. The 
buckets remain stationary on the gym floor. On the teacher's command or whistle, all students run, jog, 
or walk down to the other end of the gym and pick up one ball and hustle it back as quick as they can to 
the other side of the gym where the buckets are. They drop their ball in any teams bucket except their 
own. The team with the fewest amount of balls at the end of the time are the winners. 
Once they drop their ball off in a bucket go after another. The faster they run, the more they help they 
are to their team. Students will be running at all different speeds and levels. They must use strategy as 
well to recognize what team is ahead and then try to fill their bucket. Play some fast moving music 
during this activity, or even participate with the students. Laugh, and have fun (supportive, active, fair, 
and enjoyable). 
 
SKILL DEVELOPMENT/BODY 
(supportive, active, autonomous, fair, enjoyable). 
Progress through the following phases to highlight specific components. Allow individuals partners and groups to 
work independently and progress at varying rates according to their skill level. Suggestion: set activities up in a 
tabloid or circuit format (one tabloid set up per skill), or develop and provide task cards for students to work 
through skill development activities independently/autonomously  
1. Ball Bounce Skill Development/Activity Progressions 
 Individual ball Skills (each students has a ball):  
o Start in triple threat position (feet shoulder width apart, one foot slightly ahead of the other, 
knees bent) 
o Dribble dominant hand/dribble non dominant hand, dribble moving forward/backward/diagonal. 
o Dribble stand, knee, sit, back and up 
o Kill drill 
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o Figure 8 dribble 
o Scissor dribble /crossover dribble – introduce change of direction whilst on the move using these 
skills 
 Groups of 4 
o Zig zag drill 
o Dribble at speed 
o Follow the leader 
o 2 v 2 grid game (first to 5 passes) 
 Small sided 
o Dribble a rama: suggestion- do not eliminate, students who get knocked out should be asked to 
perform a series of ball handling drills then reintroduced into game.  
2. Soccer Kick Development/ Activity Progressions 
 Individual Ball Handling 
o Foot change 
o Juggling – knee, instep of foot, combination 
 In pairs  
o close toss to instep 
o continuous tennis taps 
o pass trap, kick 
o Pass between the cones 
 
 Groups of 4 
o Grid work – 2 V 2; suggestion- introduce different concepts according to skill level. e.g., low level 
skill- perform static passes to varying corners of a grid/square, no defense. Intermediate skill- 
introduce dynamic passes to varying corners of a grid/square, no defense. Advanced- 2V2 within 
grid/square.   
3. Striking Skill Development/ Activity Progressions 
 Groups of 4/5 
o Balloon bat it up (count how many times or how long you can keep the ball up off the ground using 
hand – introduce some teaching cues for the strike. Add in some other elements to increase fun – 
complete a full turn once tapped ball, touch ground, tap under legs etc. 
o Bat tennis bat and ball bat it up – same concepts as above but introduce small bat and ball. 
 Relays 
o Small bat relays – carry ball stationary on bat, bat ball up, bat ball up alternating sides of bat ball 
is hit with, bat ball up as many times (very low ball height), bat ball up as few time (very high ball 
height) 
o Minkey hockey relays 
 
 4 stations progressions  
o This requires a large amount of space. Ensure students are batting into/towards a ‘safe’ 
direction. Use “soft” rubber balls for safety reasons).  
o 4 students per group, 1 batter, 1 feeder, 2 fielders. 
o Suggestion: again provide variations at each station to cater for skill diversity. Allow students to 
select level or complexity of task.  
o Encourage peer teaching/feedback highlighting skill component and technique.  
  Tee ball: Five fast bats off a stationary Softball Tee  
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 Toss bat: Five fast bats from a Toss bat position-feeder tosses ball up to batter who hits 
a line drive out to two fielders.  
 Cricket cones (playing a straight drive out to designated area off a soft rubber cone) 
 Cricket drop – as with toss bat – feeder drops ball in front of batter for her to play a 
straight drive out to two fielders. 
 
MODIFIED GAME 
(supportive, active, fair, enjoyable) 
Pin Soccer 
Purpose of Activity: To practice soccer skills and game strategies in an active game setting. 
Prerequisites: Knowledge of soccer rules and guidelines. Kicking, passing, and goalkeeping skills should have been 
practiced. 
Materials Needed: 12 cones, 4 different colored bids, 2-4 soccer balls (can be high density foam balls if you wish 
for safety purposes), 12 pins or something else that can be used to keep score. 
Description of Idea 
This activity is a variation of the activity called 4 goal soccer. It should only be played after you have taught and had 
the students practice soccer skills. 
For this activity you will need a fairly large playing field in the shape of a square. Place four different goals at the 
four different sides of the square. Class is divided into 4 different teams with each team trying to defend their own 
goal. You can have more teams if you wish by making two fields. You can play this with one ball or you can add 
another ball if you wish depending on your classes skill level. 
It is played like regular soccer however there are 4 goals. Each team begins the game with 3 pins behind their goal. 
If team 1 scores a goal on team 2 then team 1 takes a pin and places behind their goal. If a team runs out of pins 
than their goal is closed. That team can bring their goalie out and try to score a goal and get a pin back. 
Feel free to switch teams and start again when you see fit. Go over strategies for moving the ball to open spaces 
and reminding students to move to open spaces. 
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Lesson Plan ideas  
FMS Focus: Vertical Jump, Leap and The Dodge,  
The Vertical Jump 
Components 
 
 
1. Eyes focused forwards or upwards throughout the jump 
2. Crouch with knees bent and arms behind body 
3. Forceful upward thrust of arms as legs straighten to take off 
4. Contact ground with front part of feet and bend knees to absorb 
force of landing 
5. Balanced landing with no more than one step in any direction 
Common Errors Teaching Points 
 
looking down at the ground or feet Look up 
keeping arms by their side or out in front of the body during the 
preparatory crouch 
Swing arms behind you as you bend your 
knees 
feet not leaving the ground or not landing simultaneously Take off and land on two feet 
needing several steps to correct balance on landing Bend you knees on landing 
 
The Leap 
Components 
 
 
1. Forward movement sustained throughout the leap 
2. Eyes focused forward throughout the leap 
3. Take off from one foot and land on the opposite foot 
4. During flight legs are straightened with the arms held in 
opposition to legs 
5. Controlled landing without losing balance 
Common Errors Teaching Cues 
 
• looking down at the ground or feet Look forward 
• insufficient knee bend in take-off leg (resulting in lack of 
propulsion or forward and upward elevation) 
Push off hard with take-off leg 
taking off and landing on the same foot (hops) 
 
Land on opposite foot to your take off 
foot 
short flight stage (or no period where both feet are off the ground) Try to stay in the air as long as you can 
arm opposite the lead leg does not reach forward during flight Reach forward with opposite arm to lead 
leg 
Landing on two feet Land on opposite foot to your take off 
foot 
The Dodge 
Components 
 
 420 
 
1. Eyes focused in direction of travel throughout the dodge 
 
2. Change direction by pushing off outside foot 
3. Body lowered during change of direction 
4. Change of direction occurs in one step 
5. Dodge repeated from right to left, left to right, and so on 
Common Errors 
 
Teaching Cues 
looking down at the ground or in the direction of travel 
 
Look straight ahead 
little or no knee bend or push off outside foot during change of 
direction 
 
Get your body low and push off your 
outside foot 
 inability to perform the dodge on both sides of the body 
 
Stay low, and push off outside foot 
change of direction is slow and requires numerous small steps 
 
Stay low, and push off outside foot with 
one large step/push 
 
 
Source: Department of Education (1996) 
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Jump, Leap and Dodge & 
Review of the throw, catch, run, kick and strike: Example Lesson Plan 
NB: This lesson can be divided into 3 smaller more skill specific or focused lessons 
WARM UP 
(supportive, active, autonomous, fair, enjoyable) 
1. Circle Partner circuit 
a. Two circles of students (inner and outer circle) each student of the inner circle selects one acivity  
eg: lunges, squats, sit ups, vertical jumps, etc 
b. Students of the outer circle jog one lap and then perform the activitiy of the person in front of 
them for 30 secs 
c. Outer circle then repeats the lap however moves one place to their right on completion, they 
then perform the new activity for 30 sec 
d. Student on the inner circle are to provide brief instructions, motivation and feedback to the 
student performing the activities 
e. After 4 min the roles are reversed 
 
2. Jockeys and horses (FMS – Run dodge, leap, jump) 
a. Remain in inner and outer circle to perform actions instructed by teacher, including jockeys up, 
jockeys under, jockeys change, jockeys around etc, last pair back performs selected activity eg 
star jumps, pushups for one circle of game then returns to activity. 
 
3. Throw and catch tiggy (FMS – run, dodge, throw, catch, bounce) 
 
a. Three taggers, one with green bean bag, one yellow, one red (green =1, yellow =2, red=3) 
b. Remaining students jog around designated area, each student has a ball. 
c. The taggers are to under arm throw the bean bag at the students below knee level. If hit the 
students are to perform the appropriate number of designated skills. eg, if hit with the red bean 
bag they are to perform 3 high throws and catches before returning to the game. 
d. Skills and taggers change after 2 minutes 
 
4. Bean Bag Scramble (FMS focus-run, dodge, throw, catch) 
a. Divided into 4 groups. 
b. First game focus on run and dodge, with rule to pick up and drop bean bag 
c. Second round progress to a thrower and catcher from each group to collect and deliver each 
bean bag. 
 
 
 
5. Cross the river (FMS focus- Leap and jump) 
a. Relay style activity 
b. Moving (in same groups as bean bag scramble), from one end of the basketball court to the 
other. 
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c. Two hoops per group, have to manipulate group member in one hoop at a time to “cross the 
river” 
SKILL DEVELOPMENT/BODY 
1. Skipping mini session (FMS focus – leap, hop, and jump).  
Introduce individual skills as listed below. Encourage students to develop a progressively more challenging skipping 
routine. Can work individually, in partners of in small groups. Can introduce different length ropes to encourage 
diversity/creativity. Introduce music to routines. (supportive, active, autonomous, fair, enjoyable) 
 Two feet jump with rebound 
 Skip alternating feet 
 Skip feet close/feet wide 
 Moving skip – changing forms of locomotion 
 Skip high knee 
 Skip cross over feet 
 Skip backwards 
 Skip – double arm turn 
 
2. Jumping/running tabloid  
 
 (4 students per station, 7 stations with varying complexity at each station, vary time/ repetition 
requirements according to student needs and levels. Encourage peer teaching and feedback 
following each performance, again question students as t the key teaching points) 
i. Low hurdle bounds 
ii. Ladder work (stutter step, 1 per rung, side step, high knees, heel flicks) 
iii. 20 m run through: high knees, heel flicks, bounding, speed start 
iv. 40 m technique runs: ¼ pace, ½ pace, ¾ pace. Sandwich runs 
v. Partner chase activities 
vi. Hoop hop 
vii. Low box jump circuit 
 
3. Combined skill Activities 
a) Ball Chase (throw catch) 
 Back to inner and outer circle formation. 
 Inside partner with ball 
 Inside partner feeds a chest pass to partner who catches and returns it to partner before 
performing a lap and then moving on to next partner 
 Passes become progressively more challenging, eg one hand, low, high, reflex etc 
 Swap roles. 
 Change so inside partner becomes dynamic – set challenges such as 5 throws and ctaches to 5 
different students from outside circle. Introduce special awareness, call of names, passing to a 
lead etc. 
b)  Catch me if you can (Throw, catch, run dodge) 
 Students from inner circle join outer circle, in an alternating fashion. 
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 A leader from each group remains in the centre of the circle with a ball each 
 First round is a race, between the two groups to perform a full round of throws and catches. 
 Round two is dynamic throws and catches with the passes being replaced by the receiver of the 
outside group each throw. Modify throwing and catching techniques 
 
   c). Soccer circle work (FMS – kick, run, dodge) 
 Students return to inner and outer circle formations and complete a modified version of kanga 
soccer, focusing on passing and trapping with alternate feet 
 Increase complexity by increasing amount of passes to be performed at each partner. 
 Modify by including ball carrying skills between partners 
 
d). Modified poison ball – circular structure, soccer variation (using foam balls) 
MODIFIED GAMES 
1. Modified zone cricket – with the inclusion of a roll, a throw, batting of a cone with cricket bat and batting 
off a tee with foam softball bat. (FMS – throw, catch, run, kick, strike, roll) 
a. Teams divided into batting and fielding 
b. Batting team, one at a time have to perform 5 skills with 5 balls preset up 
i. Roll the ball 
ii. Throw the ball 
iii. Kick the ball 
iv. Cricket straight drive 
v. Softball hit off ate 
c. They then choose to run to either to  the 1 point cone, 5 point cone, or 10 point cone and back 
d. The fielders field each ball and set them up in their starting positions 
e. If the runner is back before all the balls they score the allocated runs, if the balls are set up 
before the batter returns, so runs/points are scored 
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Additional FMS FOCUSED MODIFIED GAME ideas 
NB: Please play with purpose. As demonstrated in our practical sessions -Create teachable moments to 
pause and focus on skill development. Remember remediate in private, praise in public. 
Thread the Needle 
Purpose: Refine individual ball handling skills and concepts of passing into space, and for accuracy.  
FMS: kick, run, dodge. 
Prerequisites: Students should have the basic fundamentals of dribbling and passing before attempting this 
activity. 
Materials Needed: One soccer ball per/offensive partners. 20+ cones (2/goal with 5+ goals on each side of the 
gym) 
Description of Idea 
Before class, have several pairs of cones set-up around the gym about 5 feet apart. These will be the goals. 
Split the class into four teams and have each student pick a partner (be waring of this, maybe better to assign 
partners according to skill level and class dynamics). Then split the class into two separate games, two teams on 
one side of the gym and the other two on the other side. 
Decide which teams are the defenders and which are the offenders. The students who are the offenders must 
dribble up to the cones and pass, through the cones, to their partner on the other side. The defenders must 
prevent the offenders from scoring by stealing the ball. 
If the ball does get stolen, the defending pair become the offenders and vice versa. For every pass that is 
successfully passed through the cones to their partners, is a point. After they have passed through the cone to 
their partner, they must then dribble to another set of cones. 
After a few minutes have the teams switch roles to allow everyone to have a turn in being the defender and 
offender. 
 
Wacky Tacky Ball 
Purpose of Activity: This activity is to engage a large number of students with constant movement as well as foster 
teamwork.  
FMS: throw catch, run dodge, leap, jump.  
Materials Needed: 6 basketball goals, 8 light airy balls (e.g "gator" balls) 
Description of Idea 
The objective is to get the ball to your offensive team so they can score and to prevent the opponent from scoring. 
Divide the class into 6 equal teams. From there you should have them decide who is on offense and who is on 
defense. Try to make them as even as possible. 
To start the game, place the balls in the middle of the court on the floor, with all team members on their own 
baseline. On the whistle, students will move to the balls to get one to give to their offensive team. Students are 
allowed to only get one ball or balls may be tossed in a scattered fashion to the baskets. Students are only allowed 
to pass or throw the ball to their teammates. No dribbling or walking with the ball is permitted. They may use any 
ball that comes into their court but they must stay on their designated court. There is no out of bounds. 
After a basket is made, the defense immediately takes the ball and throws it to another defensive player in an 
effort to get in the direction of their offensive team members or directly to an offensive teammate. They are not 
allowed to shoot half or full court shots. They are not allowed to kick the balls. It is possible to have more than ball 
in their possession at a time. Defensive players are only allowed to play defensive on their opposing team as the 
court areas overlap each other. Each basket is worth 1 point and the offensive team is to keep track of their score. 
After a designated period of time, rotate one team from each basket in a clockwise direction. And go again. 
 
 
Cone-Handball 
Purpose of Activity: To practice: (a) passing/catching and throwing, (b) individual defensive (marking) and offensive 
(getting free) in a game-like situation. 
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FMS: catch, throw, run, jump, dodge, leap 
Prerequisites: Previous practice with "over-head" passing/throwing and catching has taken place. 
Materials Needed: 1 handball or substitute ball for each game played, cones, colour bibs 
Description of Idea 
Two teams of equal numbers of students (4-7) compete to score as many points as they can within a set time by 
knocking down cones (4-6) placed in their opponents’ respective goal areas. 
The goal areas are off limits for both attackers and defenders except for throw-ins. All shots at the cones and 
defensive actions such as steals, interceptions and blocks must take place outside the goal areas. 
The game starts with team captains trying to win first possession during a jump ball in the middle of the field. The 
game is played according to the no-body contact rule. Players are allowed dribbling, passing, catching, holding the 
ball for three (3) seconds and making three (3) steps with a ball. Kicking, double dribble and traveling create a 
turnover situation from the spot where it was committed. A free-throw is a simple pass made by one player to 
another to restart the game. 
All shots on cones should be made with one hand, preferably using overhand technique. A point is scored when 
the cone gets knocked down by the throw’s impact. After each point, the team that was scored upon restarts the 
game with a throw-in executed by the team’s captain from within the goal area. 
A penalty shot is awarded and taken by the designated player from the line marking the goal area in two 
situations: (a) when a defender enters his/her goal area for the intentional purpose of keeping the opponents from 
scoring, and (b) when a defender fouls an offensive player who attempts to take a shot from the goal area line. 
If the ball goes out of bounds, the game is restarted by a player from the opposite team with a throw-in made from 
the sideline where the ball left the field. 
 
Rebound Ball 
Purpose of Activity: The students will practice throwing and catching while learning about rebound angles. 
FMS: throw, catch, jump 
Prerequisites: The students need to be able to throw and catch in order to play. 
Materials Needed: For each game that you set up you will need 2 rebounders, 1 net and 1 ball. 
Description of Idea 
There are 2 teams. 2 to 4 players per team. Set up as many games as necessary to keep the teams small. This will 
maximize participation level for all students. One team stands on each side of the net. Each team has a rebounder 
on their side of the net. The team with the ball throws it against their own rebounder so that the ball hits it and 
then travels over the net. Once the ball goes over the net the receiving team attempts to catch the ball. If they 
don't catch the ball, the throwing team gets one (1) point. If they do catch the ball they immediately throw the ball 
against their rebounder so it goes over the net. 
The throwers are trying to throw it at angles so the ball travels to open spaces on the court. This makes it more 
challenging for the opponents to catch the ball. 
 
 
Throwing for Distance/Accuracy 
Purpose of Activity: To have students practice throwing for distance and for accuracy. 
FMS: Throw 
Materials Needed: Various throwing objects like tennis balls, foxtails, footballs, softer foam balls, etc., markers 
(cones), tape measure. 
Description of Idea 
1. Students get in pairs. Each pair chooses a ball of their choice. 
2. Students warm up by playing catch. 
3. Now bring them in for a discussion about the importance of accuracy when throwing. Have them give you some 
examples of situations in sports where it is important to have accurate throws. Discuss and demonstrate how the 
body would look if you wanted to throw a ball very accurately when your target is very close. Your body parts are 
compact and your body has very little movement. It looks like you are aiming and throwing a dart. 
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4. Give them time to go with their partner and practice short, accurate throws. They should stand about 10-20 feet 
from their partner and throw at their partner's chest area. You can make this a game by assigning points for 
accuracy (Chest area = 2 points, Any other body area = 1 point). 
5. Now bring them in for a discussion about the importance of distance when throwing. Have them give you some 
examples of situations in sports where it is important to have far throws. Discuss and demonstrate how the body 
would look if you wanted to throw a ball very far. Your body parts are extended. Your body has a lot of movement. 
You look like an outfielder in baseball who is throwing the ball to home plate. 
6. Give them time to go with their partner and practice their distance throws. They should stand 50-100 feet from 
their partner. You can make it a game by placing markers at 10 foot increments starting at 50 feet and ending at 
100 feet. 1 point if the ball passes the 50 foot marker, 2 for 60 feet, etc. 
7. Bring them in for 1 final discussion about the importance of accuracy and distance. Have them give you some 
examples of situations in sports where it is important to have far, accurate throws. Discuss and demonstrate how 
to combine the concepts from each type of throw in order to maximize accuracy and distance. 
8. Give them time to practice this by setting up real sports situations (Outfielders throwing to home plate, 
Quarterbacks throwing to receivers, etc.). 
9. Add in element of competition where appropriate, e.g., as many throw/catches in 1 minute, complete 10 throws 
to chest/above head/low; extension throw each accurate throw catch take a step back) 
 
Soccer Tennis 
Purpose of Activity: Volleying a soccer ball in a dynamic environment. 
FMS: kick, throw 
Prerequisites: Ways/Skills to juggle a soccer ball. Surfaces that are easier to use and how to do so. How to rotate 
and score in volleyball. 
Materials Needed: Soccer or playground balls and tennis courts 
Description of Idea 
Group students into teams of 3-6 depending on the size of the court. If you divide each tennis court into two 
courts, teams of 4 work well.  
The game starts when a player puts the ball in play by either: 
punt - from baseline or service box 
throw-in - soccer style from baseline or service box 
The ball must land in the opposing court on the first bounce. This is where the teacher begins to have a lot of 
options. The teacher can decide that the ball cannot bounce at all, can have 1, 2 or 3 bounces between each hit, or 
can have a total of 3 bounces on one side. Also, the teacher has the option of putting a limit on the number of 
times a ball can be hit on one side. 
Rules that are helpful: 
1. The same person cannot hit the ball twice in a row. 
2. If the teacher chooses to use multiple bounces between hits, the maximum to use is usually three because the 
ball starts to roll. 
3. If the ball is bouncing have the team call out the number of bounces so there is no confusion or accusations of 
more bounces. 
4. The serving rotation can be used like that in volleyball. You can also allow for serves by providing two chances, 
but it makes the game move slower. 
5. Scoring follows volleyball rules. 
6. Time to play can be a time limit (which is easier because everyone ends at the same time) or to a point total. 
Variations: 
Use a gator ball, wiffle ball, or other balls of differing shape, size and weight. 
Give skilled players the option of playing with a volleyball net. 
Have students make up their own rules regarding the number of bounces. 
 
Skipping routine 
Purpose of activity: improve locomotor skills of jumping, skipping hopping whilst participating in skipping routines 
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Prerequisites: basic knowledge of skipping technique 
Material: 1 skipping rope per student 
Description: start with basic skipping technique emphasizing correct jumping position and hand position. Vary 
locomotor from jump, hop, gallop, ship, walk, run whilst skipping. Increase complexity via introducing double 
jumps, cross overs, backwards skipping, movement whilst skipping, change of directions. Combine movements to 
form basic routines. Allow students to work individually, in partners and in small groups to develop routines. 
 
EGGercise 
Purpose of Activity: The purpose of this activity is to promote increased fitness, body tension and core strength, 
and effective teamwork. 
Prerequisites: Demonstrate the three proper ways to utilize a scooter (kneeling, sitting, or laying) and NEVER stand 
on top. Because scooters will be used be sure that students know to "park their ride" (flip the scooter over with 
wheels up) whenever it is not being ridden. Student must have a knowledge base of a variety of fitness activities 
such as push ups, sit ups, jumping jacks, half jacks, heel raises, body weight squats, lunges etc. Whatever your  
EGGercise tags are, be sure that your students can identify what that exercise is. 
Materials Needed: 
Scooters (# depends on # of students and # of teams- aim for 1 scooter for every 2-3 students) 
A large bucket 
Plastic Easter eggs with "EGGercise tags" on the inside of the them 
Easter baskets or smaller collection buckets 
MUSIC! 
Description of Idea 
Students will be divided into teams around the gym (team sizes depend on number of students in your class), each 
team should have 1 scooter for every 2-3 students on the team. In the center of the gym place a large (5 gallon) 
bucket filled with plastic eggs. Inside the eggs there should be "EGGercise tags" such as "do 5 push ups" "10 
jumping jacks" "give your coach a high five" etc (BE CREATIVE!). Around the center circle place a basket or smaller 
bucket for each team to place their eggs into once they have completed the exercise. One student should start on 
the scooter and "scoot" in a appropriate way to the center circle, "Park their ride" (turn scooter with wheels face 
up) outside the center circle, select an egg from the bucket, open it, perform the exercise that is inside, place the 
completed egg in team basket and then return to team to allow for a second student to repeat the process. This 
continues until one team has filled the basket or you as the teacher decide that time has been reached. 
Variations: 
You could decide to place baskets at each teams starting point and each person to scoot to the center would have 
to bring the egg back to the team, everyone perform the exercise before placing it into the team basket. 
 
Push Up Routine 
Purpose of Activity: Push-ups are one component of most fitness tests and the only way to improve scores is to use 
activities to improve upper body strength. The purpose of this activity is for students to improve upper body 
strength (push-ups). Can be used as part of a strength warm-up or as a fitness station. 
Prerequisites: The students should be able to hold a push-up position for at least 30 seconds. 
Suggested Grade Level: 5-12 
Materials Needed: If used as a station, a print out of the directions is helpful. 
Description of Idea 
Students work with one partner. Explain and demonstrate some movements students can do from a push-up 
positon synchronized with a partner. With two people facing one another in push-up position, demonstrate: 
- Shake hands (right hand) 
- Shake hands (left hand) 
- High five (right hand 
- High five (left hand) 
- Pat the floor with right hand 
- Pat the floor with left hand 
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- Lift right foot 
- Lift left foot 
Let them practice some of these and encourage them to create their own movements. Have students make a 
routine with their partners. The movements should be synchronized and they must remain in a push-up position. 
You may want to make an acceptable timetable, so students know how long the routine should last. When 
students have had time to prepare their routine, have them perform it for the class. 
Variations: 
Use groups of 3 or 4 to create different routines. 
Have students do this as part of their warm-up. 
Offer props such as small balls (tennis sized foam balls for example) to use as part of the routine. 
 
Race for Space 
Purpose of Activity: The purpose of this activity is to focus on the teamwork of each pair through the integration of 
key concepts such as: getting into open space, anticipating, communication, developing strategies, etc. This game 
can be modified in many ways to accommodate almost any field/court sport that involves passing on the ground. 
The example provided is using minkey/indoor hockey sticks. 
Prerequisites: Very little previous experience is needed for this activity because it is an effective way to work on 
concepts that apply to multiple sports. 
Materials Needed: 20-24 minkey hockey sticks, 20 tennis/foam balls, 4-6 colored bibs and 20 cones 
Description of Idea 
The activity can run for upwards of 30-40 minutes. 
Prior to class: 
Set up goals around the gym floor. Goals can be small heavy cones (so that they don’t move) paired up about 3 
feet apart. These cones should be evenly distributed throughout the gym. 
The activity will be played in one minute rounds. Each successive round will build upon the previous one. To start 
the game each student will pair off with a classmate. Each student will get a stick and each pair will take one ball. 
To start the game each pair should find an area of the gym that is open. 
Partner Scoring 
-each round should last 60 seconds 
-to score a point the partners must pass the ball between the "goals" from one partner to the other to earn a point 
-after scoring you must go to a different goal before returning 
-a few rounds should be done to reinforce the rules (use teachable moments between rounds) 
Round 1 
Add two defenders each wearing a bib. These defenders attempt to stop the pairs from scoring. These defenders 
should be split and/restricted to areas, so that one defender watches half of your field and the other defender is 
on the opposite side. 
Round 2 
The two defenders can roam freely from side to side of the gym. 
Round 3 
Add two additional defenders (for a total of 4) each wearing a bib. These defenders attempt to stop the pairs from 
scoring. These defenders should be able to roam freely within the playing space. 
Round 4 
Each student should have their own stick and ball. There should be roughly 4-6 defenders. As before (1 minute 
rounds), the students should see how many goals they can score by dribbling their ball through the cones.  
Variations: 
1. Students who have difficulty tracking moving objects or manipulating the stick can be given a larger ball that will 
roll slower and be easier to control. 
2. Additional rounds of practice can be added before defenders are introduced. 
3. Goals can be increased in size. 
4. By facilitating discussion within the class, we can help our students come up with effective strategies for success. 
For example: being between the ball and the defender, using goals that are away from the center of the gym, etc. 
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Tap Ball 
Purpose of Activity: The purpose of this activity is for students to reinforce their skills of basketball, soccer, and 
football. This activity involves the shooting of soccer, passing of the football, and the concept of dribbling in 
basketball. 
FMS: bounce, kick, throw, catch, run, dodge, jump, leap 
Prerequisites: Skills of throwing, shooting, catching, and kicking should have already been taught. 
Materials Needed: 1 foam ball, 2 lacrosse nets 
Description of Idea 
This game is set up with 2 teams on a field. The number of students vary depending on the class size. I like to keep 
the teams to 5 and no more than 6 students. The game begins with a jump ball, like in basketball. After that, the 
student may run with the ball, however, if they choose to run they have to tap the ball up and down in their hand 
as they run. It is called a travel if the player runs with the ball, just like in basketball. A safety shooting line should 
be used in the shooting area. 
Rules:  
-The opposing players may steal the ball.  
-Students may also use their feet and kick the ball as well.  
-Students may pass the ball by throwing.  
-Students may not pick up the ball off the ground. (It can be picked up by grabbing it between their legs and 
jumping up and catching it or kicked off a wall or person and be caught.) 
- Students must make at least 3 passes before scoring a goal 
- The goalie on each team may use their hands to pick the ball up within the designated area (I usually set up cones 
about 10 feet from the goal) 
- 1 point is awarded for a throw into the goal 
- 1 point is awarded for a kick into the goal 
- 2 points are awarded for a drop kick by taking the ball from your hands and placing it down and kicking it in the 
goal 
 
Small-sided Soccer Skill Baseball 
Purpose of Activity: To engage the students in a lead up game that emphasizes practicing all of the basic soccer 
skills (e.g., correct punting, dribbling, trapping and passing.) 
FMS: kick, run, dodge 
Prerequisites: This is a lead up game to play that emphasizes many of the skills involved in the game of soccer so 
previous practice and instruction for the skills of punting, dribbling, trapping and passing a soccer ball is essential. 
Materials Needed: 4 hula hoops and 5 soccer balls for each diamond. 
Description of Idea 
Set up several diamonds so there are small groups of students at each diamond. The object is to dribble the soccer 
ball around the bases of a makeshift baseball diamond with each new kicker from the home team progressing as 
many bases as possible without being caught out, until they eventually score at home. The bases are replaced with 
hula hoops. The fielding team assumes regular softball positions. 
 
The "batter" (e.g. punter or kicker) begins with 2 balls in front of her at home plate. She can either choose to punt 
the ball or kick it off of the ground. Make sure to have plenty of choices for types of balls for students to kick. This 
is important as you want to make them comfortable. After kicking or punting, she heads to 1st base dribbling the 
SECOND ball. Meanwhile, the fielding team traps the ball with their feet to gain control and passes it (with their 
feet) to the nearest base where a player is approaching. Whichever player (the fielder or the dribbler) stops her 
ball inside the hula hoop first determines whether the dribbler is out or safe. If she is safe she stays on her base for 
the next kicker at home to kick or punt. The ball being played by the fielding team is returned to home plate after 
each play is completed for the next kicker to punt. 
A second ball is again placed at home plate when he punts so he can dribble it to first base after he kicks or punts. 
This is why 5 balls are needed in case the bases are loaded (3 balls) plus the 2 needed at home for each new 
kicker/punter (2 balls). No fielder can block the base path or entrance into the hula hoop. 
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I have them kick through the home team kicking order rather than switching at three outs, so everyone gets a 
chance to punt.  
Variations: 
Make the infielders have to make 5 passes (or have it touch everyone on the fielding team) to teamates first 
before going to the hula hoop base. 
 
Ultimate Sponge Ball 
Purpose of Activity: To teach students how fitness can be fun and beneficial while involved in a team game. 
Additionally this is a great game to teach students how to move into open spaces to receive passes from 
teammates. 
FMS: run, dodge, throw, catch, jump, leap 
Prerequisites: Students must be able to throw and catch a soft sponge ball, have a basic understanding of person 
to person defense, and have practice with proper field spacing. 
Materials Needed: 1 solid sponge type nerf ball (about 22" round) for each team (4 - 8 members per team); colour 
bibs to differentiate between two teams; A field or fields (basketball courts can be used for indoors) (cones can be 
used to divide a football/soccer field into 3 separate fields); Whistle to stop and start games; Stop Watch to take 
EHR's (Exercise Heart Rates) 
Description of Idea 
Divide your class up into equal teams of 4 - 8 players (6 per team typically works well for me).  Each field has 2 
sidelines and 2 goal lines.  Each team starts at their own goal line with one of the teams in control of the sponge 
ball.  On the whistle, each team moves onto the field.  The team in control of the ball must move the ball down 
field by passing it to each other, however, the student that catches or has control of the ball cannot run. They may 
only pivot.   
All other offensive players should be trying to shake their defensive player and get open for a pass.  They can move 
anywhere on the field as long as they stay in-bounds.  The objective of the game is to move the ball all the way 
down the field and make a successful pass to a teammate who is behind their opponents goal line.  When this 
occurs a point is scored, the ball is dropped, and the opposite team picks up the ball and prepares to do the 
same.  The game never stops and is played continuously, unless the teacher stops the game to rotate teams or 
take Heart Rates.  
RULES: 
Defensive team must play person-to-person defense. 
Defensive team must stay at least 2 arm lengths away from player with the ball. 
Defensive team may NOT grab ball from offensive player when they are in control of the ball. 
Offensive team loses possession of the ball through an uncompleted pass or a pass that is knocked down by a 
defensive player.  
The ground and the sidelines are dead and constitutes an automatic turnover to the other team where the 
infraction occurred. 
Any steps which occur after an offensive player catches a pass should also constitute a turnover (However, you 
may have to be flexible here).  Offensive players CANNOT run with the ball. 
Questions What made for a successful game?  
What FMS need to be mastered? What compenets of the skill are the most important? 
Was it better to use long passes, short passes, a combination of both? 
What happened if some students did not get open for a pass? 
How important was spacing your teammates when your where in control of the ball. 
 
Window Soccer 
Purpose of Activity: Students practice moving to open space and passing a soccer ball to open players. 
FMS: kick, run, dodge 
Prerequisites: Soccer dribbling and passing to a moving target. 
Materials Needed: Soccer ball and two large cones for each group. 
Organization: Groups of 4 or 6 (two teams of 2 or 3) 
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Description of Idea 
Two cones are set up for the goal [window]. The distance the cones are apart is up to the instructor and the tighter 
the cones the less the scoring. There are no out of bounds except for obvious unsafe areas. One team scores 
through the cones one way [ ie. north] while the other team scores through the other [ie.south]. The teams must 
only be able to score from their own direction. Anyone can block the shot, but noone can use their hands. The play 
does not stop when a goal is scored and the team can immediately score after the ball goes through the goal. 
Goals can only be scored from the knees down.The goals can be scored fast when everyone is around the goal 
kicking the ball in. All soccer rules are reinorced including free kicks.  
Variations:  
Make the "window" larger or smaller. 
Use uneven teams, i.e. 2 vs. 3. 
Add a safety circle around the "window" where no players are allowed to go. 
Add a "3 step then pass" rule. 
Require both groups to play a zone defense when they don't have the ball. 
Assessment Ideas: 
Students are successful when they pass the ball around instead of dribbling. 
Have students count how many successful passes they make before a shot on goal. 
All team members pass two times before a shot on goal while you are watching. 
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Appendix 5.10: Study 5 Teacher Questionnaires  
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Instructions: 
 The results from this questionnaire will help us identify the type and amount of support teachers 
need to deliver quality FMS programs in Year 7 PE. 
 As such, please answer all questions honesty. The information that is provided will be confidential to 
the researchers. Once the information is entered on the data file, all questionnaires will be destroyed 
and no person or school will be identifiable in the data files or published report. 
BACKGROUND INFORMATION 
 
1. Gender:   Male  Female   
(please circle) 
 
2. Age:   ______________ 
 
3. Years of teaching experience: _____________ 
 
4. What Year level(s) are you currently teaching?  _____________ 
 
5. If your school utilizes external agencies (such as development officers, YMCA, sporting organisations, 
specialist coaches etc.), please list/describe their levels of involvement and specific activities taught: 
 
_________________________________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________ 
 
TEACHER QUESTIONNAIRE 1 
TEACHING AND ASSESSING 
FUNDAMENTAL MOVEMENT SKILL: 
EXPERIENCES, FEELINGS AND 
PRACTICES OF THE TEACHER 
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FEELINGS ABOUT FMS AND FMS TEACHING 
 
1. Directions: Please indicate the degree to which you AGREE or DISAGREE with the following 
statements concerning your feelings about FMS. 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
a. I think FMS development is important for students future 
participation in sport and physical activity 
1       2       3       4       5       6    
b. I think low competence in FMS prevents successful participation 
in sport and physical activity 
1       2       3       4       5       6    
c. I would like to teach FMS regularly 1       2       3       4       5       6    
d. I enjoy teaching FMS 1       2       3       4       5       6    
e. I am generally enthusiastic about teaching FMS 1       2       3       4       5       6    
f. FMS is an important component in the PE curriculum 1       2       3       4       5       6    
g. I have fun teaching FMS 1       2       3       4       5       6    
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TEACHING PERCEPTIONS ABOUT PE AND FMS 
 
1. Directions: Please indicate the degree to which you AGREE or DISAGREE with the following 
statements concerning various strands within the 7-10 PE Curriculum. 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
 I FEEL CONFIDENT TEACHING: (circle appropriate category) 
 
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
Other: please list 1       2       3       4       5       6    
 
2. For each aspect of teaching listed in the table below, indicate how YOU perceive YOUR LEVEL OF 
COMPETENCE IN RELATION TO FMS:  
1. Very incompetent  4. Somewhat competent 
2. Incompetent   5. Competent 
3. A little incompetent  6. Extremely competent 
 
(circle appropriate category) 
 
Lesson planning for FMS 1       2       3       4       5       6    
Programming for FMS 1       2       3       4       5       6    
Subject matter knowledge in relation to FMS 1       2       3       4       5       6    
Implementing teaching and learning strategies in FMS  1       2       3       4       5       6    
Assessing student learning in FMS 1       2       3       4       5       6    
Reporting on student outcomes in FMS 1       2       3       4       5       6    
Identifying individual differences in FMS 1       2       3       4       5       6    
Managing the class when teaching FMS 1       2       3       4       5       6    
Ability to evaluate your FMS teaching 1       2       3       4       5       6    
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ADEQUACY OF YOUR PE TRAINING 
 
1. Please rate the quality of your teacher training as it relates to the following content: 
1. Very poor  4. Average 
2. Poor   5. Good 
3. Fair   6. Excellent  
(circle appropriate category) 
 
 Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
 
 
2. “My PE teacher training prepared me to teach PE effectively” (please circle) 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Slightly Agree Agree Strongly Agree 
 
 
3.  “My PE teacher training prepared me to teach FMS effectively” (please circle) 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Slightly Agree Agree Strongly Agree 
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PERCEPTIONS OF YOUR PE TEACHING EXPERIENCES 
 
1. How do you currently rate your level of commitment to teaching FMS? (please circle) 
Very Low Low Somewhat low Somewhat 
high 
High Very high 
 
2. When you have taught PE lessons (in the last 12 months or so), please indicate how often you class 
participated in the following activities: (please circle appropriate number for each) 
1. Never   4. Quite often 
2. Now and then  5. Often 
3. Sometimes  6. Always 
   
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
 
3. How successful do you think your PE programs have been in achieving YEAR 7 STUDENT OUTCOMES 
for the following PE strands (think about PE lessons taught in the last 12 months)? 
1. Very unsuccessful  4. Somewhat successful 
2. Unsuccessful   5. Successful 
3. Somewhat unsuccessful 6. Very successful 
 
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
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4. How successful do you feel your PE programs have been in achieving the following SPECIFIC YEAR 7 
STUDENT OUTCOMES (think about PE lessons taught in the last 12 months)? 
1. Very unsuccessful  4. Somewhat successful 
2. Unsuccessful   5. Successful 
3. Somewhat unsuccessful 6. Very successful 
 
Improved level of physical activity 1       2       3       4       5       6    
Improved sports skills 1       2       3       4       5       6    
Improved interpersonal skills 1       2       3       4       5       6    
Improved self esteem 1       2       3       4       5       6    
Improved fundamental movement skills 1       2       3       4       5       6    
Greater participation in various physical activities 1       2       3       4       5       6    
Increased enjoyment of PE activities 1       2       3       4       5       6    
Improved knowledge of sports rules and tactics 1       2       3       4       5       6    
Increased levels of fitness 1       2       3       4       5       6    
Improved attitudes towards physical activity 1       2       3       4       5       6    
Developed knowledge, skills and attitudes to lead to healthy and 
active lifestyles 
1       2       3       4       5       6    
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CURRENT PE TEACHING PROGRAM 
1. On average, how many minutes of PE would you teach your Year 7 PE class? 
_____________________ 
2. Please indicate the degree to which you AGREE or DISAGREE with the following statements with 
reference to your FMS program within PE 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
PE Planning 
 
a. The school has a formal planning team that meets routinely to 
monitor and initiate programs to promote PE in the school 
1       2       3       4       5       
6    
b. Teaching programs are developed from an overall PE policy 1       2       3       4       5       
6    
c. The school policy clearly outlines allocation of curriculum time to PE 1       2       3       4       5       
6    
d. Parents are involved in the planning process 1       2       3       4       5       
6    
e. Students needs are considered when planning for PE 1       2       3       4       5       
6    
f. A school level scope and sequence overview guides planning in PE 1       2       3       4       5       
6    
FMS Programming within PE 
 
a. A school/year plan for FMS is developed so syllabus outcomes and 
content can be mapped by each stage 
1       2       3       4       5       
6    
b. FMS programs cater for the diversity of student learning needs 1       2       3       4       5       
6    
c. Previous FMS outcomes achieved by students are considered when 
implementing lessons 
1       2       3       4       5       
6    
d. Learning experiences selected in FMS programs engage student 
interest and provide appropriate challenge 
1       2       3       4       5       
6    
FMS Assessment 
 
a. A range of assessment strategies are used to assess student FMS 
learning in PE 
1       2       3       4       5       
6    
b. Indicators are used to make judgements about student achievement 
of outcomes 
1       2       3       4       5       
6    
c. The assessment process is based on syllabus outcomes and reflect 
syllabus content 
1       2       3       4       5       
6    
d. Judgements are regularly made about what students know and can do 
in relation to FMS syllabus outcomes 
1       2       3       4       5       
6    
FMS Reporting 
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a. Students FMS achievement outcomes are reported and 
communicated to the relevant audience 
1       2       3       4       5       
6    
b. Parents/caregivers are given feedback regarding what their child 
knows and what skills they have gained 
1       2       3       4       5       
6    
FMS Evaluation 
a. Evaluation of FMS programs in PE is ongoing 1       2       3       4       5       
6    
b. Evaluation of FMS programs in PE is comprehensive 1       2       3       4       5       
6    
c. FMS programs in PE are modified and improved as a results of 
evaluation 
1       2       3       4       5       
6    
FACTORS INFLUENCING THE DELIVERY OF FMS IN PE 
 
1. Please indicate the DEGREE to which the following FACTORS ACT AS BARRIERS OR INHIBIT THE 
DELIVERY OF FMS IN YOUR PE PROGRAM: 
1 = No barrier or does not inhibit  4 = moderate barrier 6 = A major barrier or strongly 
inhibits 
Inadequate training in FMS 1       2       3       4       5       6    
Class size too big 1       2       3       4       5       6    
Low levels of FMS teaching confidence 1       2       3       4       5       6    
Poor level of staff support provided 1       2       3       4       5       6    
Inadequate facilities or equipment 1       2       3       4       5       6    
Poor personal experience in learning FMS 1       2       3       4       5       6    
Low levels of personal interest and enthusiasm in teaching FMS 1       2       3       4       5       6    
Negative parental attitudes towards learning/teaching FMS 1       2       3       4       5       6    
Negative student attitudes towards learning FMS 1       2       3       4       5       6    
Litigation concerns 1       2       3       4       5       6    
Demands to teach other strands/units in PE 1       2       3       4       5       6    
Lack of money budgeted to programs 1       2       3       4       5       6    
Other: (please list); 1       2       3       4       5       6    
 
 Is there anything else you would like to add to help our understanding of your experiences when 
teaching or assessing FMS? 
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
THANK YOU FOR TAKING THE TIME TO COMPLETE THIS QUESTIONNAIRE. YOUR COOPERATION IS 
GREATLY APPRECIATED. 
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Instructions: 
 The results from this questionnaire will help us identify the type and amount of support 
teachers need to deliver quality FMS programs in Year 7 PE. 
 As such, please answer all questions honesty. The information that is provided will be 
confidential to the researchers. Once the information is entered on the data file, all 
questionnaires will be destroyed and no person or school will be identifiable in the data files or 
published report. 
SATISFACTION OF TRAINING AND PROGRAM 
Please indicate the degree to which you were satisfied/unsatified with the following statements 
concerning the training provided, by circling the appropriate response. 
How satisfied were you in regards to the training provided in the 4 hour work shop? 
1. Very Satisfied   4. Unsatisfied  
2. Satisfied   5. Very unsatisfied 
3. Neither satisfied or unsatisfied   
 
How satisfied were you with the resources provided? 
1. Very Satisfied   4. Unsatisfied  
2. Satisfied   5. Very unsatisfied 
3. Neither satisfied or unsatisfied   
 
How satisfied were you with the support provided to you throughout the intervention? 
1. Very Satisfied   4. Unsatisfied  
2. Satisfied   5. Very unsatisfied 
3. Neither satisfied or unsatisfied   
 
How satisfied were you with the student program and outcomes across the program?  
1. Very Satisfied   4. Unsatisfied  
2. Satisfied   5. Very unsatisfied 
TEACHER QUESTIONNAIRE 2 
TEACHING AND ASSESSING FMS: 
EXPERIENCES, FEELINGS AND 
PRACTICES OF THE TEACHER” 
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3. Neither satisfied or unsatisfied   
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FEELINGS ABOUT FMS AND FMS TEACHING 
 
1. Please indicate the degree to which you AGREE or DISAGREE with the following statements 
concerning your feelings about FMS. 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
a. I would like to teach FMS regularly 1       2       3       4       5       6    
b. I enjoy teaching FMS 1       2       3       4       5       6    
c. I am generally enthusiastic about teaching FMS 1       2       3       4       5       6    
d. FMS is an important component in the PE curriculum 1       2       3       4       5       6    
e. I have fun teaching FMS 1       2       3       4       5       6    
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TEACHING PERCEPTIONS ABOUT PE AND FMS 
 
1. Directions: Please indicate the degree to which you AGREE or DISAGREE with the following 
statements concerning various strands within the 7-10 PE Curriculum. 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
 I FEEL CONFIDENT TEACHING: (circle appropriate category) 
 
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
 
2. For each aspect of teaching listed in the table below, indicate how YOU perceive YOUR LEVEL OF 
COMPETENCE IN RELATION TO FMS:  
1. Very incompetent  4. Somewhat competent 
2. Incompetent   5. Competent 
3. A little incompetent  6. Extremely competent 
 
(circle appropriate category) 
 
Lesson planning for FMS 1       2       3       4       5       6    
Programming for FMS 1       2       3       4       5       6    
Subject matter knowledge in relation to FMS 1       2       3       4       5       6    
Implementing teaching and learning strategies in FMS  1       2       3       4       5       6    
Assessing student learning in FMS 1       2       3       4       5       6    
Reporting on student outcomes in FMS 1       2       3       4       5       6    
Identifying individual differences in FMS 1       2       3       4       5       6    
Managing the class when teaching FMS 1       2       3       4       5       6    
Ability to evaluate your FMS teaching 1       2       3       4       5       6    
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ADEQUACY OF YOUR PE TRAINING 
 
1. Please rate the quality of your teacher training as it relates to the following content: 
1. Very poor  4. Average 
2. Poor   5. Good 
3. Fair   6. Excellent  
(circle appropriate category) 
 
 Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
 
2. “My PE teacher training prepared me to teach PE effectively” (please circle) 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Slightly Agree Agree Strongly Agree 
 
3. “My PE teacher training prepared me to teach FMS effectively” (please circle) 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Slightly Agree Agree Strongly Agree 
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PERCEPTIONS OF YOUR PE TEACHING EXPERIENCES 
 
1. How do you currently rate your level of commitment to teaching FMS? (please circle) 
Very Low Low Somewhat low Somewhat 
high 
High Very high 
 
2. When you have taught PE lessons (in the last term or so), please indicate how often you class 
participated in the following activities: (please circle appropriate number for each) 
1. Never   4. Quite often 
2. Now and then  5. Often 
3. Sometimes  6. Always 
   
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
 
3. How successful do you think your PE programs have been in achieving STUDENT OUTCOMES for the 
following PE strands (think about PE lessons taught in the last term)? 
1. Very unsuccessful  4. Somewhat successful 
2. Unsuccessful   5. Successful 
3. Somewhat unsuccessful 6. Very successful 
 
Modified Games 1       2       3       4       5       6    
Gymnastics 1       2       3       4       5       6    
Sports 1       2       3       4       5       6    
FMS  1       2       3       4       5       6    
Dance 1       2       3       4       5       6    
Aquatics 1       2       3       4       5       6    
Health-related fitness 1       2       3       4       5       6    
Human development 1       2       3       4       5       6    
Athletics 1       2       3       4       5       6    
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4. How successful do you feel your PE programs have been in achieving the following SPECIFIC 
STUDENT OUTCOMES (think about PE lessons taught in the term)? 
1. Very unsuccessful  4. Somewhat successful 
2. Unsuccessful   5. Successful 
3. Somewhat unsuccessful 6. Very successful 
 
Improved level of physical activity 1       2       3       4       5       6    
Improved sports skills 1       2       3       4       5       6    
Improved interpersonal skills 1       2       3       4       5       6    
Improved self esteem 1       2       3       4       5       6    
Improved fundamental movement skills 1       2       3       4       5       6    
Greater participation in various physical activities 1       2       3       4       5       6    
Increased enjoyment of PE activities 1       2       3       4       5       6    
Improved knowledge of sports rules and tactics 1       2       3       4       5       6    
Increased levels of fitness 1       2       3       4       5       6    
Improved attitudes towards physical activity 1       2       3       4       5       6    
Developed knowledge, skills and attitudes to lead to healthy and 
active lifestyles 
1       2       3       4       5       6    
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CURRENT PE TEACHING PROGRAM 
 
1. Please indicate the degree to which you AGREE or DISAGREE with the following statements with 
reference to your FMS program within PE 
1. Strongly Disagree  4. Agree slightly 
2. Disagree   5. Agree 
3. Disagree slightly  6. Strongly Agree 
 
PE Planning 
 
a. The school has a forma planning team that meets routinely to monitor 
and initiate programs to promote PE in the school 
1       2       3       4       5       
6    
b. Teaching programs are developed from an overall PE policy 1       2       3       4       5       
6    
c. The school policy clearly outlines allocation of curriculum time to PE 1       2       3       4       5       
6    
d. Parents are involved in the planning process 1       2       3       4       5       
6    
e. Students needs are considered when planning for PE 1       2       3       4       5       
6    
f. A school level scope and sequence overview guides planning in PE 1       2       3       4       5       
6    
FMS Programming within PE 
 
a. A school/year plan for FMS is developed so syllabus outcomes and 
content can be mapped by each stage 
1       2       3       4       5       
6    
b. FMS programs cater for the diversity of student learning needs 1       2       3       4       5       
6    
c. Previous outcomes achieved by students are considered when 
implementing lessons 
1       2       3       4       5       
6    
d. Learning experiences selected in FMS programs engage student 
interest and provide appropriate challenge 
1       2       3       4       5       
6    
FMS Assessment 
 
a. A range of assessment strategies are used to assess student FMS 
learning in PE 
1       2       3       4       5       
6    
b. Indicators are used to make judgements about student achievement 
of outcomes 
1       2       3       4       5       
6    
c. The assessment process is based on syllabus outcomes and reflect 
syllabus content 
1       2       3       4       5       
6    
d. Judgements are regularly made about what students know and can do 
in relation to FMS syllabus outcomes 
1       2       3       4       5       
6    
FMS Reporting 
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a. Students FMS achievement outcomes are reported and 
communicated to the relevant audience 
1       2       3       4       5       
6    
b. Parents/caregivers are given feedback regarding what their child 
knows and what skills they have gained 
1       2       3       4       5       
6    
FMS Evaluation 
a. Evaluation of FMS programs in PE is ongoing 1       2       3       4       5       
6    
b. Evaluation of FMS programs in PE is comprehensive 1       2       3       4       5       
6    
c. FMS programs in PE are modified and improved as a results of 
evaluation 
1       2       3       4       5       
6    
FACTORS INFLUENCING THE DELIVERY OF FMS IN PE 
 
1. Please indicate the DEGREE to which the following FACTORS ACT AS BARRIERS OR INHIBIT THE 
DELIVERY OF FMS IN YOUR PE PROGRAM: 
1 = No barrier or does not inhibit  4 = moderate barrier 6 = A major barrier or strongly 
inhibits 
Inadequate training in FMS 1       2       3       4       5       6    
Class size too big 1       2       3       4       5       6    
Low levels of FMS teaching confidence 1       2       3       4       5       6    
Poor level of staff support provided 1       2       3       4       5       6    
Inadequate facilities or equipment 1       2       3       4       5       6    
Poor personal experience in learning FMS 1       2       3       4       5       6    
Low levels of personal interest and enthusiasm in teaching FMS 1       2       3       4       5       6    
Negative parental attitudes towards learning/teaching FMS 1       2       3       4       5       6    
Negative student attitudes towards learning FMS 1       2       3       4       5       6    
Litigation concerns 1       2       3       4       5       6    
Demands to teach other strands/units in PE 1       2       3       4       5       6    
Lack of money budgeted to programs 1       2       3       4       5       6    
Other: (please list); 1       2       3       4       5       6    
 
 
 Is there anything else you would like to add to help our understanding of your experiences when 
teaching FMS? 
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
THANK YOU FOR TAKING THE TIME TO COMPLETE THIS QUESTIONNAIRE. YOUR COOPERATION IS 
GREATLY APPRECIATED. 
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Appendix 5.11: Study 5 Student Skill Assessment Victorian Fundamental Motor Skills 
Assessment  
Student Name: 
 
Student ID: School: Date of Test: 
 
Preferred hand: 
 
Preferred Foot:   
OBJECT CONTROL SUBSET   
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
1. Catch 1. Eyes are focused on the ball throughout the catch 
 
   
2. Preparatory position with elbows bent and hands in front of 
body 
   
3. Hands move to meet the ball  
 
  
4. Hands and fingers positioned correctly to catch the ball 
 
   
5. Catch and control the ball with hands only  
 
  
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
2. Kick 1. Eyes are focused on the ball throughout the kick 
 
   
2. Step forward with non-kicking foot placed near the ball 
 
   
3. Bend knee of kicking leg during the backswing for the kick 
 
   
4. Hip extension and knee flexion of at least 90˚ during 
preliminary kicking movement 
   
5. Contact ball with top of foot 
 
   
6. Forward and sideward swing of arm opposite kicking leg 
 
   
7. Kicking leg follows through towards the target after ball 
contact 
   
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
3. 
Overhand 
Throw 
1. Eyes are focused on the target throughout the throw 
 
   
2. Stand side-on to the target 
 
   
3. Throwing arm nearly straightened behind the body 
 
   
4. Step towards the target with foot opposite throwing arm 
during the throw 
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5. Marked sequential hip to shoulder rotation during the throw 
 
   
 6. Throwing arm follows through and down across the body 
 
   
   
Skill Score: 
 
    
  
 
 
Object Control 
Subset Score: 
 
LOCOMOTOR SUBSET 
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
1. Vertical Jump 1. Eyes focused forwards or upwards throughout 
the jump 
   
2. Crouch with knees and arms bent behind body 
 
   
3. Forceful up thrust of arms as legs straighten to 
take off 
   
4. Contact ground with front part of feet and 
bend knees to absorb force of landing 
   
5. Balanced landing with no more than one step 
in any direction 
   
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
2. Leap 1. Forward movement sustained throughout the 
leap 
   
2. Eyes focused forward throughout the leap 
 
   
3. Take off from one foot and land on the 
opposite 
   
4. During flight legs are straightened with the 
arms held in opposition to legs 
   
5. Controlled landing without losing balance 
 
   
  Skill Score: 
 
 
Skill  Performance Criteria Trial 1 Trial 2 Score 
 
3. Dodge 1. Eyes focused in direction of travel throughout 
the dodge 
   
2. Change direction by pushing off outside foot 
 
   
3. Body lowered during change of direction 
 
   
4. Change of direction occurs in one step 
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5. Dodge repeated from right to left, left to right 
etc. 
   
  Skill Score: 
 
 
    
  
 
 
Locomotor   
Subset Score: 
 
    
    
  
 
 
Overall Skill Score:  
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Appendix 5.9: Study 5 Adherence to SAAFE teaching principles 
Adherence to SAAFE teaching principles (circle and provide comments) (1 = Not at all true to 5 = Very true) 
S
U
P
P
O
R
T
IV
E
 
iv) Teacher provides individual skill specific feedback  1 2 3 4 5 
v) Teacher provides feedback on student effort and 
involvement 
1 2 3 4 5 
vi) Teacher promotes positive interactions between 
students 
1 2 3 4 5 
Comments: 
A
C
T
IV
E
 
iv) Activities involve small-sided games or tabloids and 
children spend minimal time waiting for a turn 
1 2 3 4 5 
v) Equipment is plentiful and developmentally 
appropriate 
1 2 3 4 5 
vi) Transitions between activities are efficient 1 2 3 4 5 
Comments: 
A
U
T
O
N
O
M
O
U
S
 
iv) Some activities incorporate multiple challenge levels 1 2 3 4 5 
v) Students are given choices about the tasks and 
activities 
1 2 3 4 5 
vi) Students are involved in the set-up, decision-making 
or running of activities 
1 2 3 4 5 
Comments: 
F
A
IR
 
iv) Teacher ensures that students are evenly matched in 
activities 
1 2 3 4 5 
v) Teacher acknowledges and rewards good sportsmanship 1 2 3 4 5 
vi) If necessary, teacher modifies activities to maximise 
opportunities for success 
1 2 3 4 5 
Comments: 
E
N
J
O
Y
A
B
L
E
 
iv) Lesson starts with an enjoyable activity and concludes 
with an enjoyable experience 
1 2 3 4 5 
v) Activities are meaningful and not repetitive  1 2 3 4 5 
vi) Lessons involve a wide range of appropriate 
activities (based on the lesson focus) 
1 2 3 4 5 
Comments: 
General comments: 
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